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PREFACE TO SECOND EDITION 


Thirty-three years have elapsed since the first edition of the first volume 
of this book was published in 1926. Though it has been long out of print, there 
is still a demand for it. During the interval I have naturally added considerably 
to my store of knowledge of the phylogeny and classification of flowering 
plants, broadened by further valuable field experience in Africa, 1 and, largely 
due to the Second World War, renewed acquaintance with many of our less 
spectacular, but no less interesting, native wild flowers. 2 

As the work in its original form does not now adequately show the results 
of these further studies, I am glad, even at this late date, to have the oppor¬ 
tunity to rearrange and revise it in a second edition. 

Botanical systems can never remain static for long, because new facts and 
methods of approach are liable at any time to modify them. Like other things 
in this changing world, that which seems to be a probability or even a certainty 
one day may quite well prove to be a fallacy the next. 

It should be emphasized at the outset, however, that the principles on which 
the system is based are precisely the same as in the original scheme (see p. 20). 
All that has been done in this new version is to apply them with added 
conviction, the result being that the fundamentally woody subphylum, the 
Lignosae, and the fundamentally herbaceous subphylum, the Herbaceae, are 
now completely separated in the linear sequence. 

In the system here shown (see diagram, p. 24) it will be seen that no longer 
are Magnoliaceae and Ranunculaceae—Rosaceae and Saxifragaceae — A ralia- 
ceae and Umbelliferae—Myrsinaceae and Primulaceae —or even Verbenaceae 
and Labiatae, ranged next to or even near each other, but are placed far apart, 
in the belief, rightly or wrongly, that the supposed relationship between these 
pairs of families is considered to be due to parallel development. 

An equally great change, also foreshadowed in the first edition, is the distri¬ 
bution of the sympetalous (gamopetalou})-4&jhilics amongst their presumed 
nearest relations, cither with or without petals. Perhaps few present-day 
botanists will quarrel with me over this except in minor details, for it is long 
overdue. Systematic botany has endured too long those artificial groups such 
as Polypetalae, Gamopetalae, Monochlamydeae, Thalamiflorae, Disciflorae and 
Calycijlorae, Inferae , Tetracyclicae , Bicarpellatae, Parie tales, and such like, 
nearly all depending on a single character and often resulting, to some extent 
at any rate, in a more or less artificial classification and not a few taxonomic 
absurdities. 

Some may consider that in making a primary division of the Dicotyledons 
into two separate and parallel lines of evolution, the relatively more ancient 

1 J. Hutchinson, A Botanist in Southern Africa (Gawthorn, London, 1946). 

1 J. Hutchinson, Common Wild Flowers, More Common Wild Flowers, and Uncommon 
Wild Flowers (Penguin Books, 1945, 1948, 1950), recently republished in two volumes 
entitled British Wild Flowers (Penguin Books, 1955). British Flowering Plants, Evolution 
and Classification of Families and Genera, with notes on their distribution (Gawthorn, 
1948). 
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Lignosae, and the generally more advanced Herbaceae, I have merely re¬ 
turned to the ancient classification into trees, shrubs , and herbs of the early 

herbalists. 

I feel very strongly, however, that it is only by means of this hypothesis that 
the tangle of families which exists in some of the groups in both the Bentham 
and Hooker and the Englerian systems may be sorted out into smaller and 
more natural (homogeneous) groups held together by a combination of 
characters rather than by single ones. 

I commend a study by my more widely experienced botanical contempo¬ 
raries of the arrangement of the orders on p. 19, and feel that they will have 
some difficulty in tracing actual close relationship between any of the groups 
belonging to the two divisions, not even excepting the families Araliaceae and 
Umbelliferae ! 

In putting forward this little less than revolutionary system, I am well aware 
that I may be regarded as a ‘crank’. According to the Century Dictionary a 
‘crank’ is ‘a person whose mind is ill-balanced or awry... who takes up some 
impracticable notion or project and wages it in and out of season, in short a 
monomaniac’. I willingly run this risk trusting that botanists who know me 
personally will not all share this view, and hoping that future generations at 
any rate will find that this new classification, like the curate’s egg, is at least 
good in parts. 

Though this is the first appearance of the complete new scheme, it has been 
used in some of my books already published and noted at the foot of the 
previous page. If I live long enough I hope to be able to further elaborate it 
in more detail in a larger work, dealing with all the known genera of flowering 
plants. 

In addition to those to whom I was indebted when preparing the first 
edition, alas several of them no longer with us, I am grateful to Mr. J. E. 
Dandy, Keeper of Botany at the British Museum (Natural History) for 
the account of the Magnoliaceae in vol. 1 and the Hydrocharitaceae in 
vol. 2; to Dr. C. C. J. van Steenis, of the Rijksherbarium, Leiden, Holland, 
for generously sending me advance information of his researches; to Dr. C. r! 
Metcalfe for advice on anatomical matters; to Mr. A. A. Bullock, B.Sc., for 
scrutinizing the proofs and for assistance with nomenclature and to Miss 
Lesley Elliott-Fletcher for arranging the index. 

From the Herbarium , Royal Botanic Gardens, Kew , 1959 
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VOLUME I 

The book here presented is partly the outcome of a larger task the author has 
set himself in his leisure hours, towards which contributions have already been 
published in the Kew Bulletin during the last few years. The need for a small 
Handbook of the Families of Flowering Plants has long been felt by teachers, 
students, gardeners, travellers, and lovers of plants in general. The difference 
in the concept of plant families shown in the Genera Plantarum of Bentham 
and Hooker and in the latest edition of Engler and Gilg’s Syllabus is very 
considerable, and students are apt to be confused by this divergence of treat¬ 
ment. The families of Dicotyledons are therefore described according to 
more modern practice, i.e. they are smaller and in better defined groups, which 
are more easily fitted into the new phylogenetic scheme of classification here 
presented in complete form for the first time. In compiling these descriptions 
the fullest use has been made of the Genera Plantarum. A second volume will 
be devoted to the Monocotyledons , which the author intends to study specially 
before venturing to propose a new arrangement. 

An artificial analytical key to these families, based on easily observed char¬ 
acters, would be useful it is thought to teacher and student alike, and by the 
use of this key and a pocket lens it should not be impossible for an intelligent 
person with only a slight knowledge of botany to allocate to their families most 
of the plants which he may meet with in any part of the world. A key based 
on the families as defined in Bentham and Hooker’s Genera Plantarum was 
published by F. Thonner 1 in 1895, but has for a long time been out of print 
and unobtainable. The key here presented has been made entirely indepen¬ 
dently of that by Thonner and on somewhat different lines. 

It is regrettable that the classical Genera Plantarum of Bentham and Hooker, 
perhaps the greatest pioneer botanical work of modern times, has never been 
made available to English readers in a popular form. The general sequence, 
however, appeared in a translation from the French work of Le Maout and 
Decaisne, edited by Hooker, and now long out of print. Had those dis¬ 
tinguished authors seen fit to issue an English translation illustrated by their 
gifted botanical artist, Walter Fitch, it is probable that their work would still 
have held the field. As it is, it has largely been superseded by the great 
German work by Engler and Prantl, Die natiirlichen Pflanzenfamilien, published 
in German and copiously illustrated. Whilst the Genera Plantarum was based 
on the De Candolle system, which did not claim to be a phylogenetic system, 
the Gcitnan work did make this claim. It is interesting to know what Hooker 
thought of the new system, and we may learn this from his Life and Letters by 
L. Huxley, vol. ii, p. 22. Writing to Arber he says: ‘With regard to your 
queries respecting the primitive type of Angiospermous plants, that subject 
has never been far from my mind for upwards of half a century, during which 
period I have failed to grasp a feature in the morphology, physiology, or 

1 F. Thonner, Analytical Key to the Natural Orders of Flowering Plants, London, 1895. 
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geographical distribution of Angiosperms that gave much colour to whatever 
speculations I may have indulged in respecting it. I do not share Engler’s 
views as expressed in his classification and writings. The classification is 
neither better nor worse in the abstract than De Candolle’s (so called), and 
is far more troublesome to apply for practical purposes. I hold to Robert 
Brown’s view of the orders being reticulately not lineally related.’ 

The supposition that the unisexual flower of the Amentiferae , or catkin 
group of plants, is primitive has been too readily accepted, and during recent 
years this theory has been frequently questioned. There is now a considerable 
body of opinion 1 in favour of the view that the whole of the Dicotyledons and 
Monocotyledons have been evolved from one common stock, and that that 
stock has at the present day its most primitive living representatives exhibited 
in the Magnoliaceae and Ranunculaceae and allied families, and that from such 
primitive types as these all other flowers have been derived by specialization 
or reduction. In these early families we find the following characters associated: 

(1) free sepals and petals, (2) free and numerous hypogynous stamens, 
(3) free and numerous carpels, (4) small straight embryo in abundant uniform 
endosperm. 

Furthermore, we believe that in flowering plants the arboreal or woody 
habit is generally more ancient than the herbaceous; that only in some cases 
herbs have been derived from shrubs and trees. There are some very obvious 
examples. For instance, the Papilionaceae , largely herbaceous, are clearly 
derived from the more woody Caesalpiniaceae\ but Clematis (softly woody) 
is derived from Anemone (herbaceous). Perhaps it may be contended that in 
the present arrangement of families I have laid too much stress on the differ¬ 


ence between the woody and the herbaceous habit. By separating these two 
types on very broad lines as a beginning, however, it becomes possible to 
establish more natural groups of closely allied families. Thus families such as 
the Flacouriiaceae (woody) and the Violaceae (mostly herbaceous), which have 
been closely associated on account of a single character, the parietalplacenta- 
are now more widely separated. It is, too, significant that many of the 
primitive families are either entirely woody or entirely herbaceous. Examples 
that are wholly woody are Magnoliaceae , Annonaceae , &c.; herbaceous, 
Ranunculaceae , Papaveraceae , Crassulaceae, Saxifragaceae (sensu stricto) t 
Caryophyllaceae ; and often this habit character has persisted right to the end 
ot a phylum, such as in Lauraceae (woody) and Cruciferae (herbaceous). In 
the primitive groups this difference in habit is often closely associated with 
a marked difference in the structure of the stomata of the leaves. In the woody 

i , 1C r rd CC ^ .? rC usual,y accompanied by special subsidiary cells 
^ [ , the po . re ’ whl m the ear ly herbaceous groups the guard cells have 

ffins i- ■■ «>~Si!ss.:ss 

m‘ir&,M t 7 9 d 5^S" ,ly bCCn ,m,,rCSSCl1 ,hiS S,0nu,al difr —■ his note 
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both groups on account of convergence and parallel development, one would 
expect to find both types of stomata. This is well shown in the Rosaceae, 
amongst which the remarkably distinct woody tribe Chrysobalaneae is dis¬ 
tinguished from the remainder of the family by having special subsidiary cells 
to the stomata. 1 

A phylogenetic classification is not necessarily one by which all plants may 
be readily determined; rather the reverse. In the past too little regard to 
general affinity and too much notice of Key characters and Floral Diagrams 
has apparently been taken in working out systems of classification. For key 
characters are not always the characters of greatest phylogenetic importance. 
Very often a key is of necessity considerably artificial. It depends on the 
group; the more natural the group, the more artificial the key. A key mostly 
emphasizes the differences amongst plants. A truly natural and phylogenetic 
classification, however, should rather emphasize their resemblances , by which 
alone their true affinities may be ascertained. This I have attempted to do 
in the pages of this book. 

I am particularly indebted to Mr. W. E. Trevithick, Temporary Assistant 
in the Herbarium, Kew, who has devoted much of his leisure time to the 
execution of many of the drawings in the following pages. The remainder are 
my own work, and our respective initials arc inserted merely to distinguish 
them. A few only of these drawings are original, the remainder being adapted 
from other works (and they have lost nothing under his skilful pen). Their 
origin is always indicated. They are intended to give the student some idea of 
the general structure of each family, and they will probably be welcomed as 
a change from the continued repetition of the same drawings found in most 
textbooks. 

I am also very much indebted to my colleague, Mr. C. H. Wright, F.R.M.S., 
for reading the proofs; to Dr. J. Burtt Davy for helpful suggestions and for 
testing the key with his Flora of the Transvaal ; to various other colleagues 
who have from time to time tested the key and assisted in other ways, in¬ 
cluding Dr. J. M. Dalziel, Mr. V. S. Summerhayes, Mr. P. G. Greenway; 
and to Mr. H. A. G. Alston and Dr. W. Robyns (Brussels), who have also 
worked out a few of the maps. 

I should also here make grateful acknowledgement of the kind help and 
encouragement extended by Dr. A. W. Hill, F.R.S., Director of the Royal 
Botanic Gardens, Kew, and to Mr. A. D. Cotton, F.L.S., Keeper of the 
Herbarium and Library, for facilities in the use of the unrivalled collections 
of specimens and drawings. 

I shall welcome suggestions which will help to improve the system; these 
will be gratefully acknowledged in the final work. 

1 See Solercdcr, Systematic Anatomy of the Dicotyledons, Engl, cdn., 1, 301 (1908). 


Kew 

May 1925 
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INTRODUCTION 

(TO first EDITION, VOL. i) 

Perhaps no subject is of more general interest to the younger generation of 
botanists of the present decade than the problem of the early race-history or 
phylogeny of plant life, and especially during recent years of flowering or seed- 
plants. The study of phylogeny, combined with that of the past and present 
distribution of plants, tends to awaken a new interest in Taxonomic Botany, 
and it should furnish important evidence in regard to the question of former 
land connexions between areas now separated by wide oceans, a subject which 
has repeatedly attracted the attention of biologists. Especially is this the case 
where marked similarity in the floras of far-distant regions is clearly evident, 
such, for example, as those of (1) the Eastern United States and Eastern 
Asia, (2) the flora of the West African rain forest with that of the Eastern 
coast of Brazil, (3) the Mascarene flora and that of Southern India, (4) the 
South African and West Australian floras, (5) the New Zealand and South¬ 
west American floras, and nearer home (6) the Southwest British and 
Lusitanian floras. 

Whether these areas were at one time connected by intervening land bridges, 
where now are deep oceans, or whether they were actually once contiguous 
areas which have now become separated, will for long remain a debatable 
question. 1 Certainly the comparatively new theory of the origin of continents, 2 
i.e. by displacement and gradual divergence one from another, would easily 
explain many of the problems of plant distribution. Though this subject cannot 
be dealt with here, it seems significant that with few exceptions these floral 
affinities of distant areas are entirely in an east-and-west direction and hardly 
ever north-and-south. I disregard for the moment the supposed affinity between 
the Mediterranean and South African floras, which may be due to parallel 
evolution in the two hemispheres and to similarity of climate and environment 
in these areas. 

The distribution of the filmy fern, Hymenophyllum ferrugineum, of Juan 
Fernandez, Chile, and New Zealand, cannot easily be explained otherwise 
than by a former land connexion, especially when we consider also the dis¬ 
tribution of Galaxias attenuate ,* a freshwater fish, which occurs in Southeast 
Australia, Tasmania, New Zealand, and subantarctic South America. A 
further parallel is the distinct genus Eucryphia. 1 merely quote these 
examples from among several others to show that the phylogeny of plants 
is intimately connected with many interesting biological problems and 
should not be neglected, and that a phylogenetic system of classification should 
be the ultimate aim of taxonomy. In fact the description of every new genus, 

1 See A. Wegener, ‘The Origin of Continents and Oceans’, in Discovery , 3, 114-18, ligs. 
1-3 (1922), and his book with the same title (Methuen & Co. 1924). 

* The theory of Continental Drift has received much support in recent years. 

• Sec Cockayne, ‘The Vegetation of New Zealand', in Engl, and Drude, Die Veg . der 
Erde 14, 326 (1921). 

«0&2 B 
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THE FAMILIES OF FLOWERING PLANTS 

every new species or form of plant, may be regarded as a contribution towards 
this end. 


SYSTEMS OF CLASSIFICATION 1 

The number of systems of classification is now very considerable. There is 
not space here to consider them, but for an excellent account of the earlier 
systems the reader is referred to Lindley’s Vegetable Kingdom (1846), and for 
later schemes to Rendle’s Classification of Flowering Plants (vol. i. Mono¬ 
cotyledons (1904)). Since Lindley’s time, however, only two great treatises 
have appeared which have commanded universal attention—(1) the Genera 
Plantarwn of Bentham and Hooker, published in 1862-83, which elaborated 
the de Candolle System, and (2) Die naturliche Pfianzenfamilien of Engler 
and Prantl (1887-1909). From a phylogenetic standpoint both these works 
have been subjected to a considerable amount of criticism, especially that of 
Bentham and Hooker. And in recent years the Englerian System has been 
assailed by certain North American 2 and British 3 botanists who have 
devoted special attention to the subject. Opinion in America in particular 
seems to have changed from an almost universal acceptance of the German 
system in favour of a modification of the arrangement of Bentham and 
Hooker. This criticism referred especially to the question of the relative 
primitiveness of the various groups from which a start should be made, 
such, for example, as the position of the ‘ Amentiferae’ and other apetalous 
groups, and of the Monocotyledons. 


BENTHAM AND HOOKER’S GENERA PLANTARUM 

The system of Bentham and Hooker was never intended to express a 
complete phylogenetic scheme of classification, for it is but a more extended 
arrangement of Jussieu’s work elaborated as long ago as 1779, and further 
expounded by de Candolle in 1818, when botanists were still imbued with 
the idea of the fixity of species, and long before they had the aid of the Dar¬ 
winian theory of descent as their guide. Perhaps Jussieu should be reckoned 
second only to Linnaeus in that he was the first botanist to co-ordinate the 
genera of plants into families more or less as we now know them. Although a 
few of the names of his groups are unfamiliar to present-day botanists, nearly 
all arc still in use in a slightly modified form. Bentham and Hooker’s work 
was primarily concerned with a practical handbook to the genera of plants 
arranged in such a manner as best to facilitate their determination. For the 
moment, however, we may assume that Bentham and Hooker’s Genera Plant- 
arum was intended to express a more or less natural system, and proceed to 
examine the arrangement of their main groups. They beean with the Polv- 
petalae, their first order (cohort) being the Ranalcs , composed of the well- 
known Rammculaceae and allied families, characterized by apocarpy and 
hyp°g>ny ol the flower. From these they proceeded to a discifloral series and 
; £ short his ;« ri ^> account of them is added at the end of this introduction 

Guz 24 C 145 CC 78 UH91) anTT’ lr° Phyl £ gcny and Ta *°nomy of Ang,os P crms\ Bot. 
3 PA A U '’..d Ann - Missouri Bot. GarJ. 2, 109-64 (1915). 

(1907) See also f 11^ f" WernhmV' ^ ° r ' Sin ° , Angios P crms ’. J Linn. Soc. Bot. 38, 29 
10, 73 e7scq 0911)!' s suggcsllvc papers on ‘Floral Evolution’ in NewPhytol. 
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finally (in the Polypetalae ) to the calycifloral perigynous and epigynous types 
of flower. After these the Gamopetalae were enumerated, then the Monochla- 
mydeae (Apetalae ) and Gymnosperms, and finally the Monocotyledons. In 
elaborating their system, the Monochlamydeae were unfortunately retained as 
a group apart from the Polypetalae , and it is to this point and also to the 
anomalous position of the Gymnosperms that most criticism has been directed 
in the past. I use the word ‘retained’, for these distinguished authors were well 
aware of the true affinities of the families which are included in these two 
unnatural groups. This is clearly seen by reference to the notes on relationships 
at the end of each family description, wherein they point out quite clearly 
their affinities with families in the Polypetalae. 

THE SYSTEM OF ENGLER AND PRANTL 

The chief difference between this system and that of Bentham and Hooker 
is the amalgamation of Jussieu’s groups Polypetalae and Monochlamydeae 
under the single group Archichlamydeae , and in the Monocotyledons taking 
precedence of the Dicotyledons. But in Engler’s Archichlamydeae those 
apetalous families composing the so-called group Amentiferae or catkin 
bearers ( Betulaceae , &c.) are regarded as being the most primitive and precede 
such petaliferous families as Ranunculaceae and Magnoliaceae. Bessey 1 con¬ 
tended, however, and many botanists have agreed with him, that polypetaly 
was earlier and that one of the first modifications of it was probably in the 
direction of apetaly, a condition reached by many plants in the earlier geo¬ 
logical periods, but by relatively smaller numbers at the present day. 

C. Robertson 2 ably discussed the question of the primitive or non-primitive 
character of the ‘Amentiferae’ group of Apetalae, on which the acceptance 
of Engler’s views so much depends. He offered the theory that primitive 
Angiospcrms were already entomophilous and that anemophilous types are 
metamorphosed entomophilous flowers resulting from reduction and degra¬ 
dation, and are not at all primitive. Probably too much importance has been 
attributed to the anemophily of the Amentiferae, on the false analogy of the 
Gymnosperms. It seems very probable that extreme reduction of the perianth 
and consequent loss of attractiveness to insects would result in the adoption 
of another mode of pollen transference, by the wind, which in this case would 
not he a primitive condition as it undoubtedly is in Gymnosperms. In my 
opinion the universally accepted theory 3 of the foliar origin of the carpel is 
fatal to the assumption that the ' Amentiferae ’ are primitive. Many of the 
Amentiferae have an ovary composed of the union of two or more carpels, 
which must be the result of cohesion and reduction from older groups which 
originally had free carpels. 

Regarding the origin of Ranunculaceae and allied families, after a careful 
examination of these groups, I find myself unable to accept Hallicr’s view 4 

* Bcsscy, Bot. Gaz . 24, 151 (1897). 

* C. Robertson, ‘The Structure of the Flowers and the Mode of Pollination of the 
Primitive Angiospcrms’, Bot. Gaz. 37, 294-8 (1904). 

* See Arbcr and Parkin in J. Linn . Sac . But. 38, 47 (1907). 

* H. Hallier, ‘Provisional Scheme of the Natural (Phylogenetic) System of Flowering 
Plants', in New Phytol. 4, 151-62 (1905); sec especially p. 157. 
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that the Ranunculaceae and Nymphaeaceae have descended from the Magno- 
liaceae through the Schizandraceae,Lardizabalaceae y and Berberidaceae. It is a 
far cry indeed from a buttercup to a magnolia. To my mind the floral structure 
of Berberidaceae and Lardizabalaceae suggests evolution in entirely the oppo¬ 
site direction, i.e. from the Ranunculaceae. There are many connecting links 
between the Ranunculaceae and the Berberidaceae , and the latter appear to be 
the reduced and more recent forms. The relative antiquity of woody and 
herbaceous plants has been the subject of most interesting and instructive 
papers by Sinnott and Bailey, 1 whose researches go to show that in the flower¬ 
ing plants herbs, as a rule, have been derived from woody plants. However 
probable this may be, I do not think it can account for the origin of Ranun¬ 
culaceae from any existing woody group. That herbs have been derived from 
ligneous types in certain families seems clear from some of the examples they 
quote, but it seems to me that the theory should be applied with considerable 
caution, for it is reasonable to suppose that the reverse may have frequently 
occurred, and that a herbaceous group may have evolved woody or semi- 
woody types. The study of this subject from both standpoints might be 
productive of interesting results. The type of wood peculiar to Clematis , 
Berberis, and the Menispermaceae generally, may owe its peculiarity to 
derivation from herbaceous ancestors. From a consideration of floral structure 
and wide distribution the genus Clematis with its woody habit, opposite leaves, 
its indupiicate-valvate sepals and apetalous condition, in conjunction with 
this view regarding the origin of woody structure, may be traced back through 
the intermediate genus Clematopsis (Kew Bull., 1920, 12-22) to the herbaceous 
and more primitive genus Anemone , by way of Anemone , § Pulsatilla. There 
are wide gaps in the relationships of the genera of Berberidaceae , 2 but the 
genus Berberis may be similarly traced through Mahonia , and some lost type 
of plant related to Epimedium, which is itself a highly evolved member of the 
family. And similar reasoning may be put forward regarding the origin of 
the Menispermaceae and Aristolochiaceac, where in the case of the latter 
family complete suppression of the inner perianth has been carried out, as 
in Clematis. It is significant that the production of peculiar woody structure 
in these groups should be accompanied by reduction and degradation of the 
flowers. For instance all the New Zealand species of Clematis are dioecious. 

The table opposite summarizes the fundamental differences between the 
systems of (1) Bentham and Hooker, (2) Englcr and Prantl, and (3) the system 
proposed in these pages. 


CONSIDERATIONS FOR THE DELIMITATION OF GROUPS OF FAMILIES 

With the exception of the primary division into Dicotyledons and Mono¬ 
cotyledons, large groups are usually artificial, especially if the characteristic 
fixed upon to distinguish them is a general tendency and founded on a single 
character. Examples are the de Candollean artificial groups Thalamijlorae , 
Dtscijlorae , Calycijlorae , Infcrae , and to a less extent the Parietales , Centro- 
spermae , and Amentifcrae. The special characteristics indicated by the names 


in ^L'S?547^Ti9l4) ky ' Dispcrsa ' of Herba “°“ s Angiospcrm,*. 

* In this new edition the Berberidaceae are restricted to Mahonia and Berberis 
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Bentham and Hooker, 
Genera Plantarum 


Flowering plants divi¬ 
ded into a few large 
groups based mainly 
on single and mostly 
artificial characters. 
Closely allied families 
often widely separated 
in consequence. 

This Was never claimed 
to be a phylogenetic 
system, but for practi¬ 
cal purposes has served 
a very useful term. 
Based on the earlier 
de Candolle System 
(1818), itself an ela¬ 
boration and slight 
modification of Jus¬ 
sieu’s arrangement 
proposed as early as 
1779. This system was 
therefore conceived 
under the influence of 
the old dogma of the 
fixity of species, and 
long before the theory 
of descent was pro¬ 
pounded. 

As a Genera Plantarum, 
will ever remain a 
classic. 


Engler and Prantl, 

Die natiirlichen Pflanzenfamilien 


A phylogenetic system pro¬ 
posed subsequent to the 
acceptance of the theory of 
descent. Based on Eichler’s 
System, and on the assump¬ 
tion that in flowering plants 
the absence of a perianth is 
a primitive feature. 

Thus families such as Casuari- 
naceae, Piperaceae, Salica- 
ceae, Betulaccae, Fagaceae, 
Urticaceae, &c., are regarded 
as primitive and are placed 
before families such as Magno- 
liaceae and Ranunculaceae. 

Disregards the fact that many 
of these families without a 
perianth are characterized by 
having a gynaccium com¬ 
posed of the union of two or 
more carpels, a condition at 
variance with the universally 
accepted theory that the car¬ 
pel is a modified leaf. With 
such an accepted view as to 
the origin of the carpel a 
syncarpous ovary could 
hardly have preceded an 
apocarpous one. Moreover a 
syncarpous ovary is charac¬ 
teristic of nearly all the highly 
placed of Engler’s Archi- 


chlamydeae and of Me la¬ 
ck lamy deae (Gamope lalae) , t h c 
latter group accepted by all 
authors as being the most 
highly evolved of the Dico¬ 
tyledons. 

Monocotyledons precede the 
Dicotyledons. 

Recent work on the fossil 
records gives little support 
to this system. 


System here proposed 1 

A phylogenetic system based 
on the assumption that plants 
with sepals and petals, associ¬ 
ated with other floral and 
anatomical characters regar¬ 
ded as also primitive, are 
more ancient phylogenetically 
than plants without sepals or 
petals. 

This seems a logical interpre¬ 
tation of the theory that the 
parts of an angiospermous 
flower are modified leaves. 
Free parts arc regarded as 
primitive, and connate or 
adnate parts as more recent. 
The spiral arrangement of 
parts is more primitive than 
the cyclic (whorled), and 
numerous free stamens arc 
earlier than the ■/<?*> or con¬ 
nate. Also the bisexual pre¬ 
cedes the unisexual flower. 

In this system the groups (or¬ 
ders or cohorts) are smaller, 
and families are associated 
which show close general 
relationship. 

Resemblances emphasized 
rather than differences. The 
Monochlamydeae and Gamo- 
petalae of Bentham and 
Hooker are distributed 
amongst the Polypelalae 
according to their relation¬ 
ships. 

The Monocotyledons are 
placed after the Dicotyledons, 
from which they were derived 
at an early stage, the point 
of origin being the Ranales. 


of some of these groups arc general tendencies in many families of flowering 
plants. Although it may be very convenient to recognize two main groups of 
Dicotyledons as Archichlamydeael Polypetalac 1 Monochlamydeae) and Meta- 
chlamydeae (Gamopetalae, Sympctalac, &c.), 2 a phylogenetic classification 
is better attained if the gamopetalous character be regarded in its true light, 
i.e. as a general tendency, for gamopetaly is quite a common feature in many 

1 This column is revised slightly to coincide with the phylogenetic sequence in this new 
edition. 

* In this new edition these two groups are not recognized (sec Preface to second edition). 
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so-called polypetalous families. The result is the closer approximation of such 
clearly related families as the Caryophyllaceae, Primulaceae , and Gentianaceae; 
the Rhamnaceae and Myrsinaceae, &c. In this new classification, therefore, 
smaller groups are recognized, which are bound together by a combination of 
characters , and which allow the association of the general tendencies of floral 
development such, at any rate, as perigyny , epigyny , and apetaly. For this 
reason I proposed {Kew Bull., 1921, 185-91) the establishment of the order 
Magnoliales as distinct from Ranales, because I considered that they may have 
been evolved from separate primitive stocks and have been developed on 
parallel lines, i.e. with strobilus-like, hypogynous, polycarpellary flowers. 
The ultimate development of the more primitive families of these two groups, 
the Magnoliaceae and Ranunculaceae respectively, is entirely dissimilar, the 
one remaining arboreal, the other mainly herbaceous. Of course portions of 
these two main phyla may have often converged on similar lines and may be 
represented in some of the higher families such as Euphorbiaceae, Compositae, 
Scrophulariaceae , &c. 


CONSIDERATIONS FOR THE DELIMITATION OF FAMILIES 


A great divergence of opinion is evident in the two principal systems of 
classification in regard to the delimitation of families. Thus the number of 
families of flowering plants, including the Gymnosperms, in the Genera Plan - 
tarum is 200, in the Pflanzenfamilien 280, whilst the number is further increased 
in the various editions of Englcr and Gilg's Syllabus. There is much to be said 
in favour of reducing the size of families wherever reasonably possible, and 
I am in favour of going slightly further even than Engler. For instance, to 
include in the Magnoliaceae such distinct families as the VVinteraceae , Schisan- 
draceae , Trochodcndraccae, Himantandraceae , and Cercidiphyllaceae is deci¬ 
dedly incrongruous. If these latter families are excluded, the Magnoliaceae 
proper is a homogeneous group, the characters of which are easily grasped. 
A similar argument may be advanced for the segregation of Papaveraceae and 
Fumariaceae, the Clusiaceae (Guttiferae ) and Quiinaceae, the Theaceae ( Tern- 
strocmiaceae), Marcgraviaceae , and Caryocaraceae, and many other families, 
even the Legurninosae into the C'aesalpiniaccae , Mimosaceae , and Papiliona- 
ceae (Fabaceac). On the other hand, I should cons der it going too far to 
divide the Compositae into the Asteraccae , FV» y 'accac, Eupatoriaceae, &c., 
whilst the wisdom of separating the Rosaceae into several families is rather 
doubtful. It more than one family be recognized in Rosaceae , then at least 


ten will have to be segregated. I am not in favour of this undue multiplication. 
AH this goes to prove that the delimitation of families, of genera, and of 
species is sometimes \ery much a matter ot taste and personal idiosyncrasy, 
but l would also add ot judgement and experience! And it is on this account 
that the work ot Bentham and Hooker carries perhaps more weight, from 
being the production of a single pair of minds, than that of Engler and Prantl, 
who enlisted the services ot a large number ot botanists, including some little 
experienced pupils, to carry out the work, resulting in a great ^diversity of 
treatment, especially as regards the genera. 



SHORT HISTORY OF THE 
CLASSIFICATION OF FLOWERING PLANTS 

(not included in the first edition) 

I. BEFORE LINNAEUS 

The history of the development of plant classification is of considerable 
interest. Like the plants themselves, it has gradually evolved from a small 

beginning. 

Theophrastus (370 b.c.), a pupil of Plato and friend of Aristotle, Pliny, 
and Dioscorides, knew a considerable number of plants, to which they 

referred as herbs, shrubs, trees, fruits, cereals, or in terms ind,c ^ ,ng the ' r f 
general growth-habit or use to man. They had no system of classification of 
course, but gave a short description of each plant, and an account o 

medicinal uses and supposed virtues. . f . mPm hers 

According to Greene the different types of insertion of floral members 

characteristic of hypogynous, perigynous, and ^““a^tus as'fo lows 
recognized by Theophrastus. Greene translates Theophrastus as follows. 

Some nroduce the flower around the (base of the) fruit, as do the grape-vine and 
oliveTree P Tn the greater P ortion of plants the fruit thus occupies the centre of he 
flower. But there are not wanting such as support the flower on thesummit^of,h } 

fruit, as do the pomegranate, apple, and rose, al o f h 

underneath the flower. A few bear the flower on the summit of^the seed^itseit, 

as thistles, and all that have their flowers in that manner crowded together. 

Greene states further that Theophrastus 

learned this springing of the ‘flower’ from the top of the ‘seed’ to be ^ ct ^ s ^ C 
of the whole family of umbcllifers, and a few of the rubiaccous plants that he knew 

L weiras of the thL.es and their kindred. At 'Ws juncture the sublime o d 

Greek will appear to have lived before his time by more than two thousand years. 

Theophrastus wrote a His,aria Plan,arum in which he *" di ' at !^ d th * 

tial differences between Dicotyledons and Mo " oc °‘y |cd °"*; „„ociations 
accounts of woodland, marsh, lake, nver, and o er P 
Thereby he has the greatest claim to be called the father of botany . 

D.oscorides, a.d. 64, a physician of Asia Minor compiled abookcon- 
cerned mainly with medicinal plants which remained the suprcme uuthon y 
for over sixteen centuries. Pliny, a contemporary, also wrote a Htslona 
Natural* (a.d. 77), largely compiled from Greek authors. Then for 

fourteen centuries there is no botanical history. , 

In the city of Mainz there was published in 1475 a book on general ni 

history entitled Onus Sanilatis. It contains crude descriptions and woodc 
of plants which sometimes show little or no knowledge of the o jec s 

1 Quotation from Gertrude E. Douglas, ‘The Inferior Ovary*. Dot. Rev. 10, 133 (1944). 
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No definite arrangement is evident. Many editions of this work were published 
in various languages. 

In the sixteenth century several herbals appeared, those of Brunfels ( 1 530), 1 
Bock (1539), Fuchs (1542), 2 and Lobelius (1581), illustrated by wood en¬ 
gravings. In these it was recognized that some plants had much in common 
with others, such as the species of a genus, and larger groups like the daisy 
family ( Compositae ), carrot family ( Umbelliferae ), grasses ( Gramineae ), &c. 

Otto Brunfels published Herbarium at Strassburg from 1530 to 1536, and 
from this date it may be said that the scientific study of plants really com¬ 
menced. These herbals contain figures and descriptions from actual speci¬ 
mens, a botanical terminology gradually appeared, and plants such as orchids, 
having a general likeness, were grouped together. The woodcuts are excellent 
examples of their kind. 

Brunfels was the son of a cooper at Castle Brunfels, near Mainz, and was 
born there about the year 1488. He was at first a Carthusian monk, but became 
a convert to Protestantism, and went to Strassburg, where he started a school. 
Later he took up medicine and moved to Berne, where he died in 1534. 

William Turner is the acknowledged ‘father of English botany’ and was 
the author of several botanical works. He wrote the first English Herbal. The 
first part was published in London in 1551, and the second and third parts in 
Cologne in 1562 and 1568 respectively. The arrangement is alphabetical and 
the woodcuts are inferior to those of Brunfels. 

Turner was born in 1512 at Morpeth, a small town a few miles north of 
Newcastle, Northumberland. 


The herbal of Valerius Cordus (1561) 3 of Wittenberg showed a great 
advance and is a landmark in descriptive botany. 

The most important of the British herbals was written by John Gerard, 
entitled Herbal or General Histone of Plantes. This was published in London 
in 1597. Gerard was born at Nantwich, Cheshire, in 1545, and was educated 
locally. He became a barber-surgeon in London and had a garden near 
Holborn. In 1596 he published a catalogue of the plants cultivated by him, 
and this is probably the first complete published catalogue of any single 
garden. His Herbal , however, was modelled on Dodoens’s Stirpium Historiae 
Pempfades published in 1583 at Antwerp, and he borrowed the blocks used 
by Tabemaemontanus in his leones of 1590, with a few original additions. 
He died in London in 1612. Gerard adopted the arrangement of L’Obel, 
whose Plantarum seu Stirpium Historia was published at Antwerp in 1576*. 
The groups of plants recognized are based on well-marked characters of 
general form, manner of growth, and economic uses. They started with sup¬ 
posed simpler forms, grasslike plants with narrow leaves, and advanced 
through the broader-leaved bulbous and rhizomatous Monocotyledons to 
dicotyledonous herbs, culminating in shrubs and trees, the latter being 

I H Cr u a , 1 of ° tto Bru n fcl s’—T. A. Sprague. J. Linn. Soc. Bot. 48: 79-124 (1928). 

545-^2 (1931) ° f Lc ° nhart Fuchs ~ T - A - Sprague & E. Nelmes, J. Linn. Soc. Bot. 48: 

l-n7o e 93 H 9)' bal ° f Valer,US C ° rdUS *- T - A - & M ‘ S ‘ Sprague, Unn. Soc. Bot. 52: 
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regarded as the most perfect. Already the germs of a more natural grouping 

are evident. , . „ . 1co . TT 

Andrea Caesalpino published his De Plantis in Florence in 1583. He 

considered that a natural classification should be based on the characters of 

the fruit, seed, and embryo, but still recognized the two main divisions into 

woody and herbaceous plants. Caesalpino was born at Arezzo, in Italy, in 

1519, and studied under Ghini, director of the public garden at Pisa, in the 

University of which he became Professor of Medicine and Anatomy. He was 

eventually chief physician to Pope Clement VIII, and died in Rome in 1603. 

He also wrote numerous anatomical works, and is said to some extent to have 

anticipated Harvey’s discovery of the circulation of the blood. 

Caspar Bauhin’s Prodromus Theatri Botanici was published in Frankfort 
in 1620, and reached quite a high state of precision. The general arrangement 
is still on the primitive lines to be observed in L’Obel and Gerard, but the 
descriptions are more scientific, and much of the medical details of early 

works is omitted. .. __ , _ , , 

Bauhin was born at Basle in 1550 and was a pupil of Leonhar Fuchs (after 

whom was named the genus Fuchsia), and he collected plants in Italy, France, 

and Switzerland. He became Professor at Basle and died in 1624. 

Robert Morison published his Plantarum Historia Universalis at Oxford 
in 1680. His system much resembles that of Caesalpino. Woody plants are 
kept distinct from herbaceous, and the latter are divided into fifteen sections 
based partly on habit and partly on characters derived from the fruit and 
seed. Copperplates take the place of the woodcuts of the older herbals. 

Morison had the distinction of publishing the first systematic monograph 
of a limited group. This was his Plantarum Umbelliferarum Distribute Nova, 
issued in Oxford in 1672. The arrangement is based on the form of the fruit, 
which is still employed for the classification of Umbelliferae. 

Morison was born in Aberdeen in 1620 and studied at that University, 
and afterwards in Paris, taking the degree of Doctor of Physic at Angers in 
1648. From 1650 to 1660 he was in charge of the Duke of Orleans s garden 
at Blois on the Loire. He returned to England at the Restoration of King 
Charles II and was appointed King's Physician and Regius Professor of 
Botany, and in 1669 Keeper of the Physic Garden at Oxford. He died as the 
result of an accident in a London street in 1683. 

The classification of John Ray (1682) was a great improvement on that 
of his predecessors, for he was the first to recognize the importance of the 
character of the embryo and the presence of one or two cotyledons. 1 he 
old division into herbs and trees is retained. His primary groups of these are 
as follows: 

Impcrfcctac (flowcrlcss) 

H cr b s Dicotyledoncs 

Perfcctac (flowering)— 

Monocotylcdones Monocotylcdoncs 

Arborcs 

Dicotyledoncs 

Some of the modern groups and families are recognized in his thirty-three 
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classes, such as Fungi , Umbelliferae, Stellatae ( Rubiaceae ), Verticillatae 
(Labiatae), Leguminosae , Stamineae (Grasses). Ray also made use of the 
characters afforded by the flower and fruit as well as of other parts of the 
plant. 

Ray was born at Black Notley in Essex in 1627, and was educated at 
Braintree and Cambridge University. He became a Fellow of Trinity College 
in 1649, and subsequently held various appointments at his college. In 1660 
he issued his Catalogue of Cambridge Plants. Together with his friend and 
pupil Francis Willughby, he made several journeys in Britain for the study of 
natural history. In 1662 he was deprived of his fellowship because he refused 
to subscribe to the new Act of Uniformity, and from 1663 to 1666 he travel¬ 
led on the continent of Europe. In 1670 he published his Catalogue of English 
Plants , and in 1682 his Afethodus Plantarum Nova , in which he proposed the 
system of plant classification, which, with some improvements, he adopted 
for his Historia Plantarum. The first volume of this great work appeared in 
1686, the second in 1687, and the third (a supplement) in 1704. Ray returned 
to his birthplace in 1679 and died there in 1705. 

Joseph Pitton de Tournefort was born at Aix, in Provence, in 1656. He 
studied anatomy and medicine at Montpellier and made botanical journeys 
in southern France and Spain. In 1683 he was appointed Professor of Botany 
at the Jardin des Plantes, Paris. In 1694 he published his Elemens de botanique, 
of which the Institutions is an enlarged Latin edition. 

Tournefort's system wus based solely on the corolla, and was thus arti¬ 
ficial, comparing unfavourably with that of Ray, though many of the classes 
are identical. Tournefort was one of the first botanists accurately to define 
genera. 

Generic names had been used before his time, but he was the first to provide 
them with descriptions and to give them a status distinct from the species. 

In 1700 he was sent on a voyage of scientific exploration to Greece and Asia 
Minor, and returned in 1702 with large natural history collections, including 
1.356 new species of plants. The work of describing these collections, together 
with the strain of his professional and medical duties, proved too arduous, 
and he died in 1708. 

C AMERARius was the first to show' that plants had sex, and he proved in his 
work entitled Dc Se.xu Plantarum Epistola (1694) that pollen is necessary for 
fertilization and the formation of seeds. 


II. LINNAEUS AND AFTER 

Carl Linnaeus, the ‘father of modern botany’, the most lauded naturalist 
ot all time, w as born at Rasluilt, a small village in Smaland, Sweden, on 23 May 
1707. His father was rector of a neighbouring parish. In 1727 he entered Lund 
University for the study ot medicine, but removed the next year to Uppsala. 
TNiere he was put in charge of the botanic garden as assistant to Professor 
Rudbcck, w hose name he commemorated later in Rudbeckia (Compositae) 

In 1732 Linnaeus made a tour through Lapland. In 1735 he went to Holland 
and obtained a doctor's degree and made the acquaintance of George Clif- 
°rd, a well-to-do Englishman, who engaged him to study and superintend 
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the large collection of plants in his garden at Hartecamp. These are described 
in his famous Hortus Cliffortianus , published in 1737. The herbarium of 
plants on which this was based was eventually acquired by Sir Joseph Banks, 
who bequeathed it to the British Museum (Natural History), London. 

In Holland, also, his Systema Naturae appeared in 1735, his Genera 
Plant arum in 1737, and his Classes Plantarum in 1738. He visited England in 
1736. In 1738 he returned to Stockholm, and practised medicine until 1741, 
when he was appointed Professor at Uppsala, where he spent the remainder 
of his life. 

In 1753 his famous Species Plantarum appeared, since then celebrated not 
only for its great merits, but because it was subsequently selected as the 
starting point of the binomial system of nomenclature, which is credited 
to him. Previous to his time a plant name usually consisted of a short 
descriptive phrase. For example, instead of calling the bulbous buttercup 
‘Ranunculus foliis ovatis serratis, scapo nudo unifloro’, he named it Ranun¬ 
culus bulbosus L. . 

Linnaeus was the originator of the sexual system, in which he recognized 

twenty-four classes, determined mainly by the number, or some obvious 
character, of the stamens. The classes are subdivided into orders according to 
the number of the styles. The simplicity and convenience of this novel system 
led to its universal adoption, and it held the field until superseded by the more 
natural arrangement of Jussieu, and later of de Candolle. 

In 1751 Linnaeus’s Philosophia Dotanica appeared. It consists of a revised 
account of the system previously published in his Classes Plantarum of 1738. 
The genera of flowering plants then known are arranged in sixty-eight orders, 
based, not on one character, but on his idea of their relationships, depending, 
as he expressed it, on the simple symmetry of all parts. No diagnoses of the 
orders are given, many of which had been already recognized by Ray and 
others. A few are still recognized, such as Palmae, Coniferae, Compositae, 
Umbellatae ( Umbelliferae), Mullisiliquae (Ranunculaceae ), and Papilionaceae, 
several of which had been proposed by earlier botanists. But many of his 
other groups, compared with modern standards, were very artificial. 

So far, the classification of flowering plants had been artificial. Linnaeus, 
in his Sexual System (1753), brought closely together many plants which were 
obviously related, as well as many that were not. He was the first to recognize 
the full significance of floral and fruit structure. As already stated, he divided 
plants into twenty-four classes, determined mainly by the number, or some 
obvious character, of the stamens. The classes were again divided into 
orders according to the number of the styles. Those plants with one stamen 
were placed in Monandria, those with two in Diandria, with three in Trian- 
dria, and so on up to Dodecandria, with twelve stamens. I his simple and 
for a time convenient system became deservedly very popular and held the 
field for three-quarters of a century or more. 

Michel Adanson published his Families des plantes in Paris in 1763. This 
contains an exhaustive account of previous systems, and an arrangement of 
genera in fifty-eight families, which are named and characterized. Like 
Tournefort, Adanson was born at Aix, in Provence, in 1727, and studied 



12 


THE FAMILIES OF FLOWERING PLANTS 


medicine, botany, and astronomy in Paris, where he was a pupil of Reaumur. 
In 1748 he went to Senegal, West Africa, and spent six years studying the 
geography, climate, and natural history of that part of tropical Africa. The 
results were published in his Histoire naturelle du Senegal. He died in 1806, 
and his name is commemorated by the Baobab tree, Adansonia , belonging to 
the Bombacaceae. 


From Sweden the centre of botanical activity was switched over to France, 
and another Frenchman became distinguished because of the great advances 
he made in systematic botany. This was Antoine Laurent de Jussieu, whose 
Genera Plantarum was published in Paris in 1789. His uncle, Bernard de 
Jussieu, had made full use of Linnaeus’s works in his arrangement of the 
living plants in the Trianon, and Antoine further improved it. Little by 
little the system of Linnaeus became the system of Jussieu. The latter 
defined 100 natural orders, and arranged them in a system of fifteen classes 
under the great groups suggested by Ray— Acotyledones, Monocotyledones , 
and Dicotyledones. The Dicotyledones were subdivided into Apetalae , Mono - 
petalae , Polypetalae, and Diclines Irregulares . 

His Genera Plantarum secundum Ordines (1789) was the first system which 
could claim to be more or less natural. Artificial grouping still persisted, how¬ 
ever, because of the reliance on single characters. Dicotyledons and Mono¬ 
cotyledons were maintained and large subdivisions of these were distinguished 
by the presence, absence, or union of petals, and on the relative position of 
the floral parts, especially the stamens in relation to the ovary. It was in that 
system that the terms hypogynous , perigynous , and epigynous (hinted at by 
Theophrastus) became so prominent and persisted until the advent of Eng- 
ler’s system (1887-98). 6 


The younger Jussieu was born at Lyons in 1748. In 1765 he went to Paris 
to finish his medical and scientific studies under the direction of his uncle, 
Bernard, who w'as in charge of the Royai garden. From 1770 to 1785 he 
continued the work of rearrangement begun oy his uncle, and on the estab¬ 
lishment of the Museum d’Histoire Naturelle in 1793 became Professor of 

rn?™ y> and at r Cr ,. D,r ® c f° r and Treasurer of the Museum. Jussieu published 
DicoT^donTdied in" aCC ° UntS ° f 8enera and families of 


temticZLv h° BERT ® R ° WN l0 ° mS fairly lar8e in the chronicles of sys- 
tematic botany, because he has often been referred to as botanicorum facile 

prmceps. The present writer has often wondered why, because there were 

P de Cantlle tTSr hed «»ou. that time, notably August 

. ‘ eandolIe ’ s,r William Jackson Hooker, John Lindley &c The annelH 
Horn at Montrose. Scotland, in 1773, Brown was educated at Aberdeen 
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and Edinburgh universities. In 1801 he went as naturalist on the expedition 
under Captain Flinders to Australia, and returned in 1805 with a large 
collection of plants, representing nearly 4,000 species. In 1810 he became 
librarian to Sir Joseph Banks, who on his death in 1820 bequeathed to 
Brown for life the use of his library and collections. In 1827 these were 
transferred to the British Museum, and Brown went with them as Keeper, a 
post he held until his death in 1858. 

In 1810 Brown published his Prodromus Florae Novae Hollandiae , contain¬ 
ing descriptions of Australian plants collected by Banks and Solander on 
Captain Cook’s first voyage around the world in 1768-71, and by Brown 
himself on Flinders’s voyage in 1801-5. He wrote valuable notes on the 
relationships of some plant families, some of which, such as Sanialaceae and 
Slylidiaceae , were established for the first time. 

In 1827 Brown published a paper entitled ‘The Female Flower in Cycada- 
ceae and Coniferae’, and in this he announced the important discovery of the 
distinction between Angiosperms and Gymnosperms. There is no doubt that 
by his investigation of difficult points in the morphology of the flower and 
seed and his critical work on relationships, Brown ranks high. 

The family name of de Candolle occupies a large place in the history of 
taxonomic botany. Augustin Pyramus de Candolle was born in Geneva in 
1778, where his boyhood was spent. From 1798 to 1808 he was in Paris, 
where he associated with prominent French naturalists. He published various 
botanical works, including a new edition of Lamarck’s /• lore jranfaise. In 
1808 he became Professor of Botany at Montpellier, where he remained until 
1816. During this period he made botanical journeys in France and neigh¬ 
bouring countries and wrote many botanical works. In 1816 he visited 
England, whence he returned to Geneva, and he remained there until his 
death in 1841. 

A. P. de Candolle’s classic work, Thdorie did mental re de la botanique , was 
published in Paris in 1813. He showed that the relationships of plants were 
best ascertained by the comparative study of the structure and development 
of their organs (morphology) and not by their functions (physiology), and 
he defined the principles of a natural system. His arrangement was as follows: 

I. Vascular plants or plants with cotyledons 

1. Exogens or Dicotyledons 

(ThulamiJIorae (petals free and hypogynous) 
Calyci/lorac (petals perigynous and cpigy- 

( а ) With distinct calyx and corolla nous) 

Corulli/lorac (petals united and hypo- 
, gynous) 

(б) Monochlamydeae, with a single 
perianth whorl (including 
C'oni/erae) 

2. Endogens or Monocotyledons 

(a) Phanerogams (including Cycadaceae) 

(b) Cryptogams 
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II. Cellular plants or plants without cotyledons 

(a) Foliaceous and of known sexuality (Mosses and Liverworts) 

lb) Without leaves and of unknown sexuality (Lichens, Fungi, Algae). 

In this system there was a great improvement in the arrangement of the 
Dicotyledons, but the inclusion of Vascular Cryptogams among Mono¬ 
cotyledons was a backward step. 

de Candolle’s famous Prodromus Systematis Naturalis Regni Vegetabilis 
was published in Paris from 1824 to 1873. Most of the families were the work 
of A. P. de Candolle and his son Alphonse, who continued the work after 
his father’s death. It is comparatively rarely that a son carries on the work of 
his father in natural science. The de Candolles and Hookers were notable 
exceptions. The Prodromus contained descriptions of all the known species 
of Dicotyledons and Gymnosperms, and was a monumental work which has 
been indispensable to taxonomists ever since. 


John Lindley, as a botanist, has always ranked high in the mind of the 
present writer. He was born in 1799 at Catton, near Norwich, and was edu¬ 
cated at the Grammar School in that town. In 1819 he became associated 
with the then great patron of the sciences. Sir Joseph Banks, and was secre¬ 
tary of the Royal Horticultural Society from 1822 to 1858. From 1829 till 
1861 he also occupied the Chair of Botany at University College, London, 
being the first Quain Professor of Botany. In 1841 he founded the Gardeners* 
Chronicle and edited that journal until his death in 1865. 

Lindley was the son of a gardener, and in his twentieth year began his 
career as a writer by translating Richard’s Analyse du fruit. Then he came to 
London and was for some time engaged in the heavy task of writing the 
descriptive portion of Loudon’s Encyclopaedia of Plants , which appeared in 
1829. Besides his professorship at London University, Lindley was also lec¬ 
turer in botany at the Royal Institution and at the Chelsea Botanic Garden. 

Lindley earned a very high reputation as an advocate for a more natural 
system than that proposed by Linnaeus, and his ideas were far advanced for 
the period. As early as 1830 he announced his views of its importance and 
advantages in an essay accompanying his Introduction to the Natural System 
of Botany , and to establish and illustrate it was the chief aim of his life. The 
more important of his works are The Vegetable Kingdom (1846), Flora Medico 
(1838), fossil Flora of Great Britain (1831-7), The Genera and Species of 
Orchidaceous Plants (1830-40), Folia Orchidacea (1852-5), Theory of Horti¬ 
culture (1840), and that delightful little book, with Thomas Moore, The 
Treasury of Botany { 1866). Lindley died at Acton, west of London, in 1865. 


Stephan Endlicher is celebrated for his Genera Plantarum (1838-41), 
which for a period was widely used on the continent of Europe, but was fol- 
lowed by Benthamand Hooker’s Genera Plantarum, and finally by Engler and 
rantl s Naturlichen Pflanzenfamilien. Endlicher was born at Pressburg, 
Czechoslovakia, in 1804. Alter a theological education he devoted himself to 

CnPprtinn l °r y M a ? d 'I L ® 36 beCame Kee P er of the Herbarium in the Imperial 
Collections of Natural History in Vienna, where in 1840 he succeeded Jacquin 
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as Professor of Botany and Director of the Botanic Garden. He died at an 
early age in 1849. 

Instead of commencing with families in which both sepals and petals are 
present, as in the Jussieu-de Candolle systems, he began with a group without 
petals. Thus commenced the great divergence of the two main systems still in 
use, for Bentham and Hooker in their Genera Plantarwn followed that of 
Jussieu-de Candolle, whilst Engler in the Natiirliche Pflanzenfamilien fol¬ 
lowed Endiicher, later modified by Eichler. 

Endlicher’s system showed an advance in the treatment of the Cryptogams, 
which are placed first and arranged in a fairly natural sequence. The chief 
defects are the rank assigned to Gymnosperms and the inclusion of the Cycads 
and some parasitic flowering plants with the Cryptogams. 


Wilhelm Hofmeister’s brilliant embryological researches threw more light 
on the relationship of the groups of Cryptogams to each other and to the 
Phanerogams, and indicated the position of the Gymnosperms between the 
higher Cryptogams and the Angiosperms. He supplied the basis for the 
distinction of the later generally recognized great plant groups: Thallophyta, 
Bryophyta/Pteridophyta, Gynmospermae , and Angiospermae. 

Hofmeister was born at Leipzig in 1824, and was at first engaged in business. 
In 1863 he occupied the Chair of Botany at Heidelberg, and in 1872 succeeded 
Hugo von Mohl at Tubingen University. He died in 1877. 


August Wilhelm Eichler, in his Syllabus , published in Berlin in 1883, 
united the apetalous and polypetalous groups of Dicotyledons, the families 
of which he attempted to arrange in a series advancing from the (supposed) 
primitive to the more highly advanced. But Eichler’s chief original work was 
the well-known Bliithendiagramme (1875-8), which was perhaps responsible 
more than any other book for maintaining much artificial classification. 

Eichler was born at Neunkirchen, Germany, in 1839, and studied mathe¬ 
matics and natural history at Marburg. In 1861 he went to Munich to assist 
Martius in the preparation of the great flora Brasiliensis , of which he became 
sole editor after Martius’s death in 1868. In turn this great man occupied the 
Chair of Botany at Munich, Graz, Kiel, and Berlin. He died in 1887. 


Henri Baillon’s Histoire desplantes (1867-95), a work of thirteen volumes, 
contains useful descriptions of the families and genera of flowering plants. 
Its chief merits, however, are the splendid illustrations with accurate dissec¬ 
tions. He also published monographs on Euphorbiaceae and Buxaceae , &c. 
accompanied by beautifully reproduced plates. Baillon was born at Calais 
in 1827. In 1874 he was president of the newly founded Linnean Society of 
Paris, and remained so until his death in 1895. 


Bentham and Hooker’s system (1862-83) was written before the evolution¬ 
ary views propounded by Darwin had taken root, and whilst the dogma of 
the constancy of species still dominated biology. Hence their system laid no 
particular claim to being a phylogenetic one. On the other hand, that of Engler 
and Prantl was written when the Darwinian theory had become generally 
accepted. The principal difference between the two systems is that Bentham and 
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Hooker began with families having petaliferous flowers such as Magnoliaceae 
and Ranunculaceae, whilst Engler and Prantl placed first those families with¬ 
out petals, which are wind-pollinated, popularly called ‘ Amentiferae ’ ( Apeta - 
lae , Monochlamydeae ), such as the birches, sweet chestnuts, and oaks, 
inferring that these were more primitive than those with petals. 

Before the publication of Bentham and Hooker’s monumental undertaking, 
apart from the pioneer work of Linnaeus (1754), there were but two complete 
‘Genera Plantarums’, the first by Jussieu in 1789, and the second by End- 
licher, with its supplements ranging over the five years from 1836 to 1840. 
When the latter became out of date, Bentham and Hooker jointly undertook 
the great task of preparing a work to replace it. They wished that their work 
should be a joint production of both of them, though each was responsible 
for separate families. 1 

In the first volume the families were fairly equally divided between them. 
Of the larger families Hooker did the Cruciferae , whilst Bentham elaborated 
the remainder of the Thalamiflorae. Hooker described most of the Disciflorae. 
Of the Calyciflorae Bentham did all the Leguminosae, and Hooker the 
Myrtaceae, Utnbelliferae , and Araliaceae. 

In volume two Hooker classified the Rubiaceae , whilst Bentham ‘endea¬ 
voured to reduce to some order the intricate almost endless details of the 
innumerable closely allied and often distinct genera of Compositae \ He 
carried out this task in a masterly manner and continued with Campanulaceae , 
whilst Hooker wrestled with the Ericales in spite of increasing official duties 
as Director of Kew. 

Volume three contained the Monochlamydeae (‘Apetalae’), of which 
Hooker described the Curvembrycae , but the largest two families, Euphor- 
biaceae and Uriicaceae fell to Bentham, as also did all the Gymnosperms. 

In this concluding volume Hooker described the Palms and Bentham 
the Orchidaceae and Gramineae, whilst the remaining families were shared, 
though most of them fell to Bentham. 

1 heir classic work at once established a reputation for Kew which has been 
maintained to the present day, and has ever since been an inspiration to 
generations of Kew botanists. 

Engllr and Prantl, Die naiiirlichen PJJanzenfamilien (1887-98). A great 

step forward was made in this monumental work by the amalgamation of the 

Polypetalae and Apetalae of the Jussieu-dc Candolle-Bentham and Hooker 

system. But the placing of apetalous families as being most primitive was 

challenged especially by Bcssey (1897), Hallier (1905), Arber and Parkin 

(1907), and by the present author (1926, 1934), and the following account is 

based on the system of the last mentioned and modified here in full for the 
f rst time. 

In my system Dicotyledons and Monocotyledons are maintained, and the 
families in these two groups are linked together into orders and arranged in 
an ascending series, showing generally an increasing specialization of the 
flower associated with other characters. Dicotyledons are regarded as being 
generally more primitive than Monocotyledons. The large groups of previous 

1 See J. Linn. Soc. Bot. 20, 304-8 (1883). 
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systems such as Polypetalae , Calycifiorae , Archichiamydcac, Gamopelalae 
(Sympetalae or Metachlamydeae), and Apetalae , are considered to be largely 
artificial, depending as they do mainly on single characters, and are not 
retained as separate groups in this system. Instead they are primarily divided 
into two main divisions, Lignosae and Herbaceae, the former embracing 
families which are primitively and predominantly woody, the latter those that 
are primitively and predominantly herbaceous. By this arrangement certain 
families previously associated in the same group or even in the same family 
are now far apart. Examples are Magnoliaceae and Ranunculaceae, Rosaceae 
and Saxifragaceae, Araliaceae and Utnbelliferae, &c. It is considered that the 
apparent relationships between each of these pairs of families is due to parallel 
development from separate stocks. 


00M 
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LINEAR SEQUENCE OF ORDERS 

On the opposite page is a ‘bird’s-eye view* of the linear sequence of the 

orders of Angiosperms in the present system. 

On the left are the Lignosae, beginning with the most primitive order 
Magnoliales and ending with the Verbenales. The more important basic orders 
are printed in bold-face type (black), and their connexions with groups higher 
up the scale are shown by arrows. 

Such herbs as occur in these orders are clearly derived from woody ances¬ 
tors and are not related to the herbs in the middle column, Herbaceae. 
Conversely the few woody members found in the orders of the Herbaceae are 
in turn not related to any in the Lignosae column. 

In the middle column, Herbaceae, it is suggested that the Ranales are a 
parallel development of the Magnoliales , perhaps evolved from common but 
relatively remote ancestors, and that the climax group at the top, the Lamiales t 
are a parallel development equivalent to but not phylogenetically related to 
the Verbenales at the head of the Lignosae column. The more important basic 
orders are also shown in bold-face type. 

In the right-hand column are the Monocotyledons, the more primitive 
orders of which appear to be closely related to the Ranales and derived from 
less remote common herbaceous ancestors. 

The groups at the foot of each column are characterized by having free 
carpels, free stamens, free sepals, and free petals. 

Monocotyledons are dealt with in volume II. 



Dicotyledones 

Lignosae 


1 


VER BEN ALES 
BIGNONIALES 
RUBIALES 
APOCYNALES 
LOGANIALES 
SAPINDALES 
M ELI ALES 
RUTALES 

E ebenales 

MYRSINALES 
RHAMNALES— 
SANTALALES 
OLACALES 
— CELASTRALES- 
-MYRTALES 
-GUTTIFERALES 
pERICALES 
OCHNALES 
U-THEALES 
-EUPHORBIALES 
-•MALPIGHI ALES 
-MALVALES 

L-tiliales -- 


—C ACT ALES 
—CUCURBITALES 
— PASSIFLORALES 
LOASALES 
POLYGALALES 
VIOLALES 
TAMARICALES 
CAPPARI DALES 
PITTOSPORALES 
pPROTEALES 
L THYMCLAEALES 
1 —BIXAI.ES*- 


-URTICALES 
-CASUARINALES 
—JUGLANDALES 
-FAGALES 
-•BALA N'OPSI DALES 
-MYRICALES 
-LEITNERIALES 
-SALICALES 
— HAMAMELIDALESi 
p-ARALIALES 
STYRACALES 
h*CUNONIALES 
LEG U MIN ALES 
h*ROSALES- 


CORIAR1ALES 
— DILLENIALES — 
LA U RALES 
ANNONALES 
‘—MAC NOLI ALLS 


Dicotyledones 

Herbaceae 


LAMIALES *- 

BORAGINALES 
POLEMONIALES 
GERANIALES«— 
PERSONALES — 
SOLANALES -- 

r ASTERALES 
GOODENIALES 
CAMPANALES— 
• VALERIANALES 
—•UMBELLALES — 


•PODOSTEMALES 
• SARRACENIALES 
1 —SAXIFRAGALES — 



•PLANTAGINALES 
• PRIMULALES 
I—GENT1ANALES 
-LYTHRALES 
CHENOPODI ALES 
POLYGONALES 
1 —CARYOPHYLLALES 

F RESEDALES 
CRUCIALES 
r» RIIOEADALES 
PIPERALES 
ARISTOLOCHIALES 
BE R BE RI DALES 
—RANALES 


Monocotyledones 


GRAMINALES 
CYPERALES «- 
JUN'CALES -— 


E ORCHIDALES 
BURMANNIALES 
HAEMODORALES 
•CYCLANTHALES 
► PANDANALES 
I— PALMALES 
• AGAVALES 
• 1 RIDALES- 


► AMARYLLIDALES 
•TYPHALES 

I—ARALES 
►DIOSCOREALES 

► ALSTROEMERI ALES 

LILIALES- 


ZINGIBERALES- 
BROMELIALES- 
ERIOCAULALES 
XYRIDALES*- 


r* COMMELINALES 
NAJADALES -- 


potamogetonai.es 

APONOGETONALES- 

JUNCAG1NALES -- 

TRIURIDAI.ES -- 

ALISMATALES- 

— BU TOMALES 



HYPOTHETICAL PROANGIOSPERMS 



GENERAL PRINCIPLES ADOPTED HERE 
FOR THE CLASSIFICATION OF 
FLOWERING PLANTS 1 

Other things being equal, it may be stated that: 

1. Evolution is both (1) upwards and (2) downwards, the latter involving 
degradation and degeneration; examples: (1) towards the sympetalous 
condition; epigyny; (2) towards the apctalous state of many flowers; uni¬ 
sexuality in flowering plants. 

2. Evolution does not necessarily involve all organs of the plant at the same 
time; and one organ or set of organs may be advancing whilst another set 
is stationary or retrograding. 

3. Evolution has generally been consistent, and when a particular progression 
or retrogression has set in, it is persisted in to the end of the phylum; 
examples: the strong tendency to zygomorphy of the corolla coupled 
with the reduction in the number of stamens in Engler’s hypogynous 
Metachlamydeae ; the great tendency to perigyny and epigyny in the 
Archichlamydcae and Metachlamydeae as exhibited in the families 
Umbelliferae and Rubiaceae respectively. 


Relating to the General Habit of Plants 

4. In certain groups, trees and shrubs arc probably more primitive than 
herbs; examples: Mimosaceac and Caesalpiniaceae (trees and shrubs) as 
compared with the derived family Papilionaceae (Fabaceae ) (often 
herbaceous). 

5. Trees and shrubs are older than climbers, the latter habit having been 
acquired through particular environment. 

6. Perennials are older than biennials, and from them annuals have been 
derived; note the extraordinarily few annuals in the primitive family 
Ranunculaceae; the great number in t!i; more advanced and natural 
family Cruciferae. 

7. Aquatic Phanerogams are as a rule inc.e recent than terrestrial (at any 
rate in the members of the same family or genus), and the same may be 
said of epiphytes, saprophytes, and parasites. 


Relating to the General Structure of Flowering Plants 

8. Plants with collateral vascular bundles arranged in a cylinder (Dicotyle¬ 
dons) are more primitive in origin than those with scattered bundles 

• 1 u ThC . read , C J is rcfcrrcd hcre to an essay by Besscy,' Phylogenetic Taxonomy\ published 
»n the Ann. Missouri Dot. GarJ. 2, 112. 
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(Monocotyledons), though it does not necessarily follow that the latter 
have been directly derived from the former. 

9. The spiral arrangement of leaves on the stem and of the floral leaves 
precedes that of the opposite and whorled type. 

10. As a rule simple leaves precede compound leaves. 

Relating to the Flowers and Fruits of Plants 

11. Bisexual (hermaphrodite) precede unisexual flowers, and the dioecious 
is probably more recent than the monoecious condition. 

12. The solitary flower is more primitive than the inflorescence, the highest 
forms of the latter being the umbel and capitulum; examples of the latter: 
Umbelliferae and Compositae respectively. 

13. Spirally imbricate floral parts are more primitive than whorled and 
valvate; examples: Magnolia and Clematis. 

14. Many-parted flowers (polymcrous) precede, and the type with few parts 
(oligomcrous) follows from it, being accompanied by a progressive 
sterilization of reproductive parts (sporophylls); examples: Magnolia 
and Cheiranthus. 

15. Petaliferous flowers precede apetalous ones, the latter being the result of 
reduction. 

16. Free petals (polypetaly) arc more primitive than connate petals (sym- 
pctaly). 

17. Actinomorphy (regularity) of the flower is an earlier type than zygo- 
morphy (irregularity); examples: Callha and Delphinium. 

18. Hypogyny is the primitive structure, and from it perigyny and epigyny 
were derived later. 

19. Free carpels (apocarpy) are more primitive and from them connate carpels 
resulted; sometimes, however, when the carpels have remained loosely 
united during evolution they may again become quite free; example: 
Asclepiadaceae. 

20. Many carpels (polycarpy) precede few carpels (oligocarpy); examples: 
Ranunculus and Nigella. 

21. The endospermic seed with small embryo is primitive and the non-endo- 
spermic seed more recent; examples: Ranunculaceae and Rosaceae. 

22. In primitive flowers there are many stamens, in more advanced flowers few 
stamens; examples: Ranunculus and Cheiranthus. This condition may, 
however, be reversed within the confines of a single family like Papa- 
veraceae, where bees feed on the pollen. 

23. Separate stamens precede connate stamens; examples: Tiliaceae and 
Malvaceae ; Campanulaceae and Lobeliaceae. 

24* Aggregate 1 fruits are more recent than single fruits, and as a rule the 
capsule precedes the drupe or berry. 

1 i.e. fruits formed from several separate flowers, as in Morinda ( Rubiaceae). 



CONSPECTUS OF 
PRINCIPAL LIVING GROUPS 
OF FLOWERING PLANTS 

phylum I. GYMNOSPERMAE. 1 —Ovules naked, not enclosed by an 
ovary, receiving the pollen-grains (microspores), mainly borne by the wind, 
directly on the micropyle; embryo-sac enclosed in the nucellus and filled with 
tissue (rudimentary prothallus) before fertilization and containing two or 
more egg-cells (archegonia), the latter usually consisting of a large egg-cell 
and a short neck; pollen-grains (microspores) spherical or oval, often with a 
bladder-like extension of the outer coat (extine), containing a prothallus of 
two or more cells, one of which produces two non-motile or rarely motile male 
cells. Cotyledons two or several, very rarely one by suppression. Wood (except 
in Gnetaceae ) with no true vessels. Trees and shrubs with usually evergreen 
xerophilous, needle-like or fern-like foliage and unisexual ‘flowers’, mainly 
found in the mountainous and cool temperate regions of the world, extending 
to the limits of phanerogamic ligneous vegetation on high mountains and 
towards the poles. A comparatively small but very ancient phylum of plants, 
abundant in past ages, but now represented only by the cycads, yews, pine 
trees, &c., very numerous in individuals and yielding many valuable timber 
trees, but no food plants of any importance. 

Phylum II. ANGIOSPERMAE.—Ovules enclosed in an ovary usu¬ 
ally crowned by a style and stigma, the latter receiving the pollen-grains 
(microspores) mainly through the agency of insects, becoming wind-pollina¬ 
ted when much reduced. Wood when present consisting of true vessels. 8 A 
more recently evolved phylum than the Gymnospermae , and constituting the 
bulk of the present world vegetation, yielding valuable timbers and practically 
all food, forage, and medicinal plants. 

Subphylum I. Dicotyledones.— Embryonic plant with 2 seed-leaves 
(cotyledons). Vascular bundles of the stem usually arranged in a circle (except 
in a few genera of the lower herbaceous families which have scattered 
bundles). Leaves typically net-veined, opposite or alternate. Flowers usually 
pcntamerous or tetramerous. 

Division I. Lignosae. Trees and shrubs, and some herbs clearly derived 
from and related to other woody plants—a fundamentally woody group. 

Division II. Herbaceae. Herbs, or rarely shrubby plants clearly related to 
and derived trom herbaceous stocks—a fundamentally herbaceous group. 

Subphylum II. Monocotyledones. Embryonic plant with only 1 
seed-leaf; vascular bundles of the stem closed and scattered. Leaves typically 
parallel-nerved, alternate. Flowers usually trimerous. (This group is dealt 

For convenience I include in this conspectus the Gymnosperms, though they are not, 
strictly speaking, true flowering plants. 

* Except in some Winteraceae ( Drimys , &c.). 
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with in the second volume, but a brief sketch of its main families and their 
linear sequence are given on p. 29.) 

ANGIOSPERMAE 1 

Angiosperms are flowering plants in which the ovules are enclosed in a carpel 
or in several carpels united into an ovary. Mainly by this character ll jey are 
distinguished from Gymnosperms, with ovules not enclosed in carpels. The 
ovules of Angiosperms are fertilized by transference, mainly by insects, of 
pollen from the stamens of the same or a different flower to the stigma or 
stigmas, these being usually supported on a style or styles. 

The angiospermous flower may be regarded as consisting of modified 
leaves, a typical example, such as that of a Magnolia or buttercup, is made up 
of an outer whorl of sepals (collectively forming the calyx), an inner whorl of 
petals (corolla), then stamens (androecium), and in the midd e carpels (gynoe- 
cium). Only the stamens and carpels are absolutely essential, the calyx being 
largely protective and usually green, the corolla usually serving to att act 
insects, by which the more advantageous cross-pollination is effected, fading 

which self-pollination is often possible. , t , . r 

Up to the present the classification of flowering plants has been largely 

based on the structure of the flower, fruits, and seeds, combined with certain 
major anatomical characters. Thus all modern systems recognize a primary 
division into Dicotyledons and Monocotyledons, the former with 2 se 
leaves (cotyledons), usually net-veined leaves, the vascular bundles of th 
stem arranged in a ring or rings, and the parts of the u *u y 

or fours or multiples of these numbers, and the latter wi on y 
(cotyledon), usually parallel-veined leaves, scattered vascular bundles, and 

parts of the flower usually in threes. 

Dicotyledones. Lignosae 

The woody group, Lignosae, begins with Magnoliaceae, which is "neralW 
as the most primitive living family of Angiosperms, whilst the most genera y 

advanced is Verbenaceae. _ _r t u. 

The Herbaceae start with Ranunculaceae, regarded as a P aral,e ‘' s ™ ° f 
Magnoliaceae, and end finally in Labiatae, in turn consi ere o 
less equivalent to the Verbenaceae at the top of the woody group. 

Magnoliaceae is the basic family for the order Magnolia^, with free 

sepals, free petals, numerous free stamens, and numerou p ’ . 

arranged on an elongated or conical floral axis; examp c ag 
closely related Illiciaceae the star anise, Illicium veru/n, belongs. 

Annonaceae is the principal family of Annonales, wit a s ° ' 

and with ruminate endosperm in the seed. The tropical fruits, c hc nmoycr, 
Annona cherimolia, and custard apple, Annona reticulata, belong ™ TC ’ 

Lauraceae are typical of Laurales; they have no petals and thcanUiers 
open by valves; sweet bay, Laurus nobilis, avocado pear, ers 

> These notes are additional to the first edition and have been included to explain the 
present system mainly for less advanced students. 
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Diagram showing the probable phylogeny and relationships of the Orders of Angiosperms 
(The families belonging to these orders are shown in the linear sequence on p. 19) 
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(a tropical American fruit), cinnamon, Cinnamomum zeylamcum, and sassa¬ 
fras, Sassafras variifolium , are well-known economic plants of this family. 
The nutmeg family, Myristicaceae, is closely related; nutmeg, Mynstica 

Dilleniaceae (Dilleniales) are of little economic importance; they are also 
related to Magnoliaceae but are more tropical ; leaves simple, usually large 
with strong parallel nerves; carpels still free, seed mostly with a crested or 
laciniate aril. Connaraceae are related, also with free carpels, arillate seeds, 

but leaves compound. _, 

Rosaceae (Rosales) are a large natural group, mostly with free caipels, 

but flowers perigynous or epigynous; many lovely garden plants and edible 

fruits such as apple, plum, apricot, prune, almond, strawberry, blackberry, 

loquat, and others; a mostly woody family, but some herbs, such as meado 

sweet, Filipendula ulmaria, and species of Potentilla. Hawthorn Crataegus, 

rowan, Sorbus aucuparia, and wild roses, Rosa , are typical of the family in 

EU Rdated to Rosaceae is the order Leguminales, often divided into three 
families, Caesalpiniaceae, Mimosaceae, and Papilionaceae; the last ment,one 
most advanced and becoming partly herbaceous; the first two families mostly 
important for valuable timbers. Papilionaeeae for Us food and forage plants, 
including garden pea, Pisum sativum, broad bean, Victafaba ground nut 
Arachis hypogaea, soy bean, Glycine max, and clovers, Tnfokum spp. The 
common broom, Cytisus scoparius, and gorse or whin, V ex europaeut t are 
typical European examples. Dyes from indigo, and insecticides from Dents 

a "phi^delphaceae, S Grossulariaccae (gooseberry and currant) (Cunoniales) 
and Cornaceae and Araliaceae (Araliales) follow on, and are succccdcd by 
Styracaceae (Styracales), and by a most interesting group, the H* MAMEL '- 
DALES, to which the witch hazel, Hamamelis, the box Buxus, and London 
plane, Plat anus, belong. These form the link between the Tteurrur and the 

largely wind-pollinated catkin-bearing families such as .^.“nut^aeaceae' 
birches and alders, Betulaceae, beeches, oaks and sweet ch ”‘" utl ’ 

Juglandaceae, walnut, Juglans regia, hickory, Carya alba Corylaceae 
(hornbeam, hazel, and filbert), the fig family, Moraceac, elm family, Ulmaceac, 
the nettle family, Urticaceae, and the hops and hemp, Cannabiaceae 

Related back to the Dilleniaceae arc the Flacourtiaceae (Bixales), to which 
Hydnocarpus kurzii belongs, from which the chaulmoogra oil used in the 
treatment of leprosy, is obtained. Related families are Thyme aeaceae and 
Proteaceae, characteristic of South Africa and Australia. FromE/acour/wccae 
other related families are derived, such as Capparidaceae, Tamarica , 
Violaceae Polygalaceae, and Loasaceae, mostly of lesser economic p 
tance. And finally in this line of relationship a climax in floral dc 'l c '°{? r ^"^ 
is reached in the passion-flower family, Pass.Horaecae and the fam.fy 
Cucurbitaceae, and cactus, Cactaceae, the last-mentioned characteristic of 

desert regions of the new world. _. 

The lime-tree family, Tiliaceae, is also closely related to 
jute is obtained from Corchorus spp., and to this Til. ales group-belongs 
Sterculiaceae, with cocoa, Theobroma cacao , and kola. Cola spp., and 
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Bombacaceae, with kapok, Ceiba pentandra, and the giant baobab of Africa, 
Adansonia digitata. Malvaceae, a climax family of this alliance, are partly 
herbaceous but very fibrous; the stamens are united into a column, and 
the anthers unilocular through division of the filament; cotton from seeds of 
Gossypium spp. Related groups embrace Linaceae (flax, Linum usitatissimum) 
and Zygophyllaceae (creosote bush, Larrea mexicana , and lignum vitae, 
Guaiacum officinale). Euphorbiaceae, a vast family found mainly in the tropics, 
show a very mixed relationship with several other groups; they are often 
without petals; para rubber, from Hevea brasiliensis , castor oil, Ricinus com¬ 
munist tung oil, Aleurites fordii y and cassava meal, Manihot utilissima, are 
the most important economic products. The spurges ( Euphorbia ) represent 
a large genus, and also Croton ; cascarilla bark, Croton eluteria. 

Associated in the Theales are several small families, the tea family, 
Theaceae, being the largest and most important; tea is Camellia chinensis. 
Dipterocarpaceae provide valuable timbers in Malaya; they are distinguished 
by their remarkably winged fruits. 

The heath family, Ericaceae, with sympetalous corollas, anthers opening 
by terminal pores, and superior ovary, is connected with Theaceae through 
the small family Clethraceae, with free petals. Vacciniaceae have an inferior 
ovary; whortleberry, Vaccinium myrtil/us, cranberry, Oxycoccus palustris. 

Clusiaceae ( Guttiferae ) form the principal family of Guttiferales, which 
also includes Hypericaceae; mangosteen is Garcinia mangostana. Related are 
Myrtales, with perigynous or epigynous flowers and usually gland-dotted 
opposite leaves; to Myrtaceae belong eucalyptus, clove, Eugenia caryophyllus t 
guava, Psidium guajava, and myrtles, Myrtus spp.; Celastrales embrace the 
holly family, Aquifoliaceae (mat6 tea. Ilex paraguensis) and Empetraceae 
(crowberry, Empetrum nigrum). Following these areOLACALES, mainly tropical 
and Santalales, the latter embracing Loranthaceae; mistletoe, Viscum album. 
To Rhamnalfs belong Rhamnaceae with stamens equal in number and 
opposite to the petals; cascara sagrada, Frangula purshiana\ Ampelidaceae 
(Vitaceae ) give the grape vine, Vitis vinifera , and the ornamental Virginia 
creeper, Parthenocissus tricuspidata. Related to these are Myrsinaceae, with 
united petals, the stamens opposite the corolla-lobes, and a free basal placenta. 

Sapotaceae (Sapotalfs) arc mostly tropical, with sympetalous corolla, and 

are probably most nearly related to Myrsinaceae ; sapodilla, Achras zapota , 

is a delicious fruit, and the best gutta percha is obtained from the latex of 

Palaquium gutta , a native of Malaya. Related are Ebenaceae, the chief source 

of ebony wood being Diospyros ebenum ; an edible fruit is kaki or date plum, 
Diospyros kaki. 

Large and mainly tropical groups follow on, mostly with compound leaves; 

these are Rutalfs (Rutaceae), Melialfs (Meliaceae), and Sapindales (Sapin- 

daceae). Io Rutaceae belong the orange, lemon, grapefruit, lime, and rue; to 

Meliaceae, mahogany, Swietenia mahagoni , and other valuable timbers; to 

Sapindaceae the guarana, Paullinia cupana, and to Hippocastanaceae the 

horse-chestnut, Aesculus hippocastanum; to Aceraceae, with winged fruits, 

the maple and sycamore; and to Anacardiaceae the mango, Mangifera indica t 

cashew nut, Anacardium occidentale, pistachio nut, Pistacia vera , and the 
sumach, Rhus coriaria. 
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The remainder of the families in this woody group, Lignosae, have sym¬ 
petalous corollas, all actinomorphic except the more highly advanced Bigno- 
niaceae and Verbenaceae; the bulk are found in the tropics. In Logamaceae 
and allied families the ovary is superior, and the leaves usually have no 
stipules; a related family is Strychnaceae; nux vomica is Strychnos nux vomica. 
Related also are Oleaceae, with two stamens and usually opposite compound 
leaves; ash, Fraxinus excelsior , and olive, Olea europaea. Becoming more 
specialized in their flowers with secondary apocarpous gynoecium are Apo- 
cynaceae, often with milky juice producing latex (rubber from Landolphia 
spp. and Funtumia), and Asclepiadaceae, with waxy pollen-masses and a 
corona, a completely climax group very abundant in southern Africa. 

Rubiaceae (Rubiales) is a large and very important tropical family, leaves 
always opposite and entire with inter- or intra-petiolar stipules; ovary in¬ 
ferior. Important economic plants are coffee, Coffea arabica, quinine, Cin¬ 
chona spp., ipecacuanha, Psychotria ipecacuanha , and madder dye. Rub 

tinctorum; woodruff is Asperula odorata. r„, n inn 

Bignoniaceae (Bignoniales) are more ornamental than economic. Comp 

bignonioides, a handsome hardy flowering tree; leaves in the Camfly °PP os ‘ ,e - 
usually compound, with no true stipules; many handsome climbers by means 

"'“cUmax of the woody group is considered tobe Mi 
flowers usually zygomorphic, with four or two stamens an . , 

partly herbaceous; teak wood is Teclona grandis , the most important hard- 

wooded tree of India and Malaya. 

Dicotyledones. Herbaceae 

In this system it is necessary to start again with the most pr.m.rive family 

of the herbaceous group, i.c. the Paeoniaceae, an wi . 

and its closely related family Ranunculaceae. In o er sy narallel 

usually placed next to Magnoliaceae, but here they are rega d 

families and not really closely related. As in Magnoliaceae the sepa s and 

petals are free and the stamens and carpels are ree an material 

arranged on a more or less conical axis; seeds rich in res leaves' 

endosperm, with a smaU embryo; herbs with radical or_alternati leaves^ 

except Clematis. Paeonia is mostly of ornamental value. , 

belong the aconite, Aconitum napellus, and baneberry, c at p , 
Ranunculaceae the buttercups. Ranunculus spp Anemone, and.the lesser 
celandine, Fiearia verna. The water-lily family, Nymphaeaceae, is also closely 

related, with the carpels often sunk in the torus. „ f -i: «. 

Berberidales are next; in Berberidaceae and a few re ‘ ‘ 

the ovary is usually reduced to one carpel. Related are ’ 

without petals; Aristolochiaceae, with broad medullary ray , 
specialized Nepenthaceae, pitcher plants (Nepenthes ). ipf.R M . . j ns 
out petals, but with scattered vascular bundles as m Monocotyledons 
a character perhaps retained from the Ranalean ancestors, pepper, Pipe 

Rhoeadales contain the poppy family, Papaveraceae, with numerous 
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stamens, but no nectar, and ovules on the walls of the ovary; common 
poppy, Papaver rhoe as, opium poppy, Papaver somniferum; Cruciferae is a 
climax family of this alliance, with 4 petals, 6 stamens, 4 long and 2 short, 
and ovary with two placentas on the walls; no endosperm in the seeds, and 
folded embryo; cabbage, Brassica oleracea, turnip, Brassica rapa , radish, 
Raphanus sativus, horse-radish, Armoracia lapathifolia, watercress. Nasturtium 
officinale, honesty. Lunaria rediviva, wallflower, Cheiranthus cheiri. 

Resedales and Caryophyllajles are more advanced, Caryophyllaceae with 
opposite entire leaves, a definite number of stamens, and syncarpous ovary 
with free central placentation of the ovules; embryo curved in abundant endo¬ 
sperm; mainly of not more than decorative value. Ficoidaceae are mostly in 
semi-desert areas. Derived from the preceding are the apetalous families, 
Polygonaceae (rhubarb, buckwheat, and sorrel) and Chenopodiaceae (beet and 
spinach), whilst perigynous relatives are Lythraceae and Onagraceae. 

Sympetalous related groups are Gentianales (Gentianaceae), gentian root, 
Gentiana lutea, and many beautiful rock-garden plants in Gentianaceae; 
Primulales (Primulaceae), primrose, Primula vulgaris, and pimpernel. Ana - 
gallis arvensis, in Primulaceae ; and Plantaginales (Plantaginaceae). 

Saxifragales form another basic group related to Ranunculaceae ; in 
Crassulaceae the carpels are still free, sometimes with the rare combination of 
a sympetalous corolla, such as in the navel-wort. Umbilicus pendulinus. Saxi- 
fragaceae, in this system, is sensu stricto, i.e. excluding Hydrangea, Cunonia, 
Escallonia, gooseberry, and others; the flowers are perigynous, the ovary 
syncarpous and usually bilocular with axile placentation; seeds with endo¬ 
sperm and minute embryo. Related arc Sarraccniaceae and Droseraceae, the 
former pitcher plants (Sarracenia), the latter sometimes insectivorous 
( Droscra ). 


More distantly related arc V alerianaceae, with inferior ovary and sym¬ 
petalous corolla; valerian, Valeriana officinalis ; and Dipsacaceae, with some 
similar characters but flowers in heads; fuller’s teasel, Dipsacus fullonum. 

Umbelliferae (Umhei.lai.es) are considered to be derived from the saxi- 

fragaceous stock and regarded as a parallel family with Araliaceae in the 

woody group; the umbel is a climax type of inflorescence, combined with the 

inferior ovary and specialized type of fruit with resin canals (vittae); useful 

plants arc celery, Apium graven lens, carrot, Daucus carota, parsnip, Peuce- 

danum sativum . caraway, Canon carvi, dill, Peucedanum graveolens, coriander. 

Conundrum sativum , fennel, Foeniculum capillaceum, and parsley, Petro- 
selinum crispum. 

C am pan ai vs (Campanulaceae, &c.) are sympetalous derivatives from Saxi- 
Jr agates and point to the origin of the vast and climax family Compositae ; 
ic ovary has become inferior, the corolla sympetalous, but the stamens 

n'tundifoba fr ° m ^ C ° r ° Ua; harcbc11 (bluebell of Scotland) Campanula 

Compositae is one of the most successful families of flowering plants; only a 
few are of economic use; Jerusalem artichoke, Helianthus tuberosus, globe 
artichoke, Cynara scolymus, santonin, Artemisia cina, chicory, Cichorium 
"Jtyfus, lettuce , Lactuca scariola, sunflower, Helianthus annuus, chamomile, 

. nthenus nobihs , coltsfoot, Tussilago farfara ; many decorative plants; 
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leaves are without stipules; flowers collected into heads, surrounded by 
an involucre of bracts; ovary inferior, unilocular with one ovule; anthers 
united into a tube through which the style pushes out the pollen; seeds 
without endosperm. 

Solanales (Nolanaceae, Solanaceae, and Convolvulaceae) also show links 
with the saxifragaceous stock; Solanaceae have no stipules, corolla sym¬ 
petalous, lobes the same number as the stamens, and a bilocular superior 
ovary; useful plants, potato. Solatium tuberosum , tomato, Lycopersicum escu- 
lentum, deadly nightshade, Atropa belladonna , henbane, Hyoscyamus niger , 
thorn-apple, Datura stramonium , tobacco, Nicoliana tabacum. Convolvu¬ 
laceae are mostly twiners, with plaited aestivation of corolla, and one or two 
ovules; sweet potato, Ipomoea batatas , scammony, Convolvulus scammonia. 

Personales embrace more advanced families, including Scrophulariaceae 
and Acanthaceae, with increasing zygomorphy of the corolla, a progressive 
reduction in the number of stamens, with alternate to opposite leaves, indi¬ 
cating a climax type of flower comparable with that of the family Labiatae ; 
some have become parasitic or semiparasitic; foxglove, Digitalis purpurea 
(Scrophulariaceae). 

Geraniales (Geraniaceae, Oxalidaceae, Tropaeolaceae, and Balsamina- 
ceae), rather remotely related to the Ranunculaceae , arc, in this system, re¬ 
garded as the basic group for Boraginaceae (Boraginales), leading finally to 
Labiatae, noted for their secretion of oil used in perfumery; lavender oil, 
Lavandula officinalis (vera ), patchouli, Pogostemon heyneanus, peppermint, 
Mentha piperita, thyme, Thymus vulgaris, marjoram, Origanum marjor ana, sage, 
Salvia officinalis. Labiatae is regarded as the highest family in the Dicoty¬ 
ledons, and as showing more or less parallel floral structure with Verbenaceae, 
Scrophulariaceae, and Acanthaceae. 


Monocotyledones 

(for CLASSIFICATION SEE VOL. II) 

A few families of Monocotyledons show a close relationship with Dicoty¬ 
ledons, especially the flowering rush family, Butomaceae, and the Alisma 
family, Alismataccac. These are very similar in the general structure of their 
flowers and fruit to the buttercup family, Ranunculaceae , the carpels being 
completely free in both groups. 

This system for the Monocotyledons begins, therefore, with these families 
in which in addition, as in most Dicotyledons, there is a distinct calyx and 
corolla. The grasses, Gramineae, arc placed last, as they are in the Bcntham 
and Hooker system, though not in the German system of Englcr and Prantl, 
which begins with them. 

Three main groups are recognized: (1) Calyciferae (calyx-bearers), with 
a distinct (usually green) calyx and corolla; (2) Corolliferae, in which these 
arc more or less similar; and (3) Glumifloraf, in which the perianth is much 
reduced or represented by lodiculcs, as in the grasses. The first group begins 
with Butomaceae and ends with bromeliads (Bromeliaceae), in some of which 
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the stamens are reduced to one as in orchids. The second group starts with 
Liliaceae and ends with orchids, and the third begins with Juncaceae and the 
climax family is Gramineae. The grasses are wind-pollinated, a condition 
correlated with extreme reduction in the flowers, which are arranged in very 
specialized inflorescences. 

The flowering rush family, Butomaceae (Butomales), has several characters 
considered to be primitive. The sepals and petals are in two distinct whorls, 
and the free carpels have several ovules which are scattered over the inner 
surface, and not confined to special placentas. They thus resemble the family 
Cabombaceae in the Dicotyledons. Related is the frogbit family, Hydro- 
charitaceae, with an inferior ovary. 

Alismataceae (Alismatales) have numerous free carpels, usually with only 
one ovule and much resembling the carpels of Ranunculaceae. One member, 
Ranalisma, as may be inferred from the name, combines the characteristics 
and appearances of Ranunculus and Alisma. 

Most of these early or apparently primitive families favour wet or aquatic 
habitats, and derivatives, such as Juncaginaceae and Posidoniaceae, are still 
more aquatic, and even marine, whilst a few are saprophytic, like Triuri- 
daceae. 

Another family probably derived from the same stock is Aponogetonaceae, 
represented by one genus, Aponogeton, nearly confined to the Southern Hemi¬ 
sphere. The water uintje of South Africa, Aponogeton distachyon y is cultivated 
in ponds in Europe and N. America. A related marine family is Zosteraceae, 
which includes the grass wrack or eel grass, Zostera marina , the dried leaves 
of which are used for packing and for stuffing mattresses. The flowers are 
unisexual, and represent a complete climax in reduction, the male to a single 
anther, the female to one carpel. The pondweeds, Potamogetonaceae, belong 
to the same group of related aquatic families. In Potamogeton pollination is 
effected by the wind when the flower-spikes are pushed above the water. It is 
clear that the last-mentioned families represent climax types in evolution, like 
the wind-pollinated trees in the Dicotyledons already mentioned. 

Commelinaceae (Commelinales) is a large family with very distinct calyx 
and corolla, and most of them have retained 6 stamens. A common garden 
example is the Virginian spiderwort, Tradesca,itia virginiana. This family is 
most abundant in the tropics and is moisture-loving. The leaves are rather 
grasslike, and have always a basal membranous closed sheath, which some¬ 
times embraces the flower-cluster so closely that the latter bursts a hole 
through it. 

Related to but more advanced than the Commelinaceae are three small 
families which may be regarded as the ‘Compositae’ of the Monocotyledons. 
One of them is the pipewort family, Eriocaulaceae, in which the inner perianth 
segments are united, and the flowers are unisexual. The single British example, 
Eriocaulon septangulare , is of exceptional interest because it is found only on 
the coasts of the islands to the west of Scotland and on the west coast of 
Ireland, and also in N. America. Xyridaceae and Rapateaceae are tropical 
families of the same affinity, some of the latter greatly resembling certain 
Cyperaceae. 

In all the families of Monocotyledons mentioned so far the ovary is 
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superior, i.e. above the sepals, petals, and stamens. In the next group, how¬ 
ever, the ovary is often inferior, a more advanced feature. This group includes 
the large pine-apple family, Bromeliaceae, and many are epiphytic and a few 
of economic importance, such as the pine-apple. Ananas sativus; silk grass or 
pita fibre is Bromelia magdalenae. This family is found only in Tropical and 
Subtropical America, with the exception of one species, Pitcairnia feliciana, 
discovered in recent years in French Guinea, West Africa. 

The climax development in this line of descent, in which the flowers have 
retained a separate calyx and corolla, is reached in Zingiberales, to which 
belong the ginger family, Zingiberaceae, the banana family, Musaceae, the 
canna family, Cannaceae, and the arrowroot family, Marantaceae. This group 
has been regarded as the prototype of, or at any rate related to, the orchids, 
but in this system it is considered to be a parallel group, in most advanced 
members the stamens being reduced to one, as in many orchids. As in grasses 
the leaf-sheath is usually provided with a ligule, a feature absent from orchids. 
In many the abortive stamens are transformed into petaloid staminodes; the 
ovary is always inferior. The remarkable flower, Strelitzia, a native of South 
Africa, and the striking travellers’ tree of Madagascar, Ravenala, belong to 
the family Strelitziaceae, a member of this group. The banana and plantain 
are the fruits of Musa spp. (Musaceae), and manila hemp is prepared from 
Musa textilis. 

The basic and principal family of the second group of Monocotyledons, in 
which the two whorls of perianth-leaves are more or less alike, petaloid, and 
often merged into one whorl, is Liliaceae. Some of these have an under¬ 
ground rootstock (rhizome) but many have developed a newer form of root 
system, the bulb. Those with the ordinary rootstock include the Aloe and 
Asparagus; lily of the valley, Convallaria majaiis ; and Solomon’s seal, Poly- 
gonalum multiflorwn. In this group the Aspidistra tribe is of great interest, as 
it shows a close relationship with the arum family, Araceae, Liliaceae with a 
corm or bulbous rootstock are better adapted for life in drier regions such as 
the Mediterranean and certain parts of South Africa, where they are very 
abundant. The lily, Lilium, tulip, Tulipa, bluebell, Scilla , and the meadow 
saffron, Colchicum , arc familiar genera of this group. 

All Liliaceae have a superior ovary and the flowers are never arranged in 
umbels as they are in the more advanced amaryllis family, Amaryllidaceae, 
in which the ovary is mostly inferior (below the perianth and stamens). On 
account of its umbellate inflorescence, the onion tribe, Allieae, is moved 
from Liliaceae and placed, in this system, in the Amaryllidaceae. 

The aroid family, Araceae, represents a remarkable development among 
Monocotyledons, and there is scarcely a parallel amongst the Dicotyledons 
with the exception of Piperaceae. In the whole family the minute flowers are 
arranged on a fleshy axis, the spadix, more or less enclosed in a large bract, 
the spathe. That the latter is nothing more than a modified leaf is shown 
clearly in the skunk cabbage, Lysichitum, a favourite bog plant in British 
gardens. In this the stalk of the spathe is only loosely wrapped around the 
stalk of the spadix, and the spathe is clearly just a leaf very slightly modified. 

A well-known greenhouse plant of this family is the lily of the Nile, 
Zantedeschia aethiopica. A common example is Arum maculatum. Another 
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remarkable plant is the water soldier Pistia stratiotes , which floats on the top 
of waters in the tropics, and forms the ‘sudd* which clogs up the waterways in 
the Nile region. A giant species, Amorphophallus titanum , is found in Sumatra, 
with a spadix up to 6 ft. high, encircled by a spathe beautifully mottled with 
green and lined with purple. Related are Sparganiaceae and the reedmace 
family, Typhaceae. 

The amaryllis family, Amaryllidaceae, is clearly derived from the same 
stock as Liliaceae , and the writer has transferred to it the onion tribe, 
Allieae , from Liliaceae. The rootstock is a bulb, and the inflorescence an 
umbel subtended by a spathe-like bract or bracts; except in tribes Allieae and 
Agapantheae, the ovary is inferior. Few are of any economic use except the 
onion and leek, but most are very ornamental, such as the lovely belladonna 
lily, Amaryllis belladonna , a native of South Africa, and the numerous species 
and hybrids of Hippeastrum in Tropical America. 

In both the lily and amaryllis families there are always 6 stamens, but in 
the iris family, Iridaceae, the number is reduced to 3. The rootstock is usually 
a corm, and the ovary is inferior. Again there are many lovely garden plants, 
such as Iris, Gladiolus, Freesia, and Crocus , and saffron dye is obtained from 
the stigmas of Crocus sativus. Orris root. Iris spp., is used as a perfume and 
dentifrice. 

The yam family, Dioscoreaceae, is a climbing relative of Liliaceae. The 
leaves are mostly broad with net-veins as in Dicotyledons. The black bryony, 
Tamus communis, belongs here, and a remarkable example is the elephant’s 
foot, Testudinaria elephantipes , which has a large woody base, slender annual 
climbing stems, and it grows in dry regions in southeast Africa. 

Next come one or two families which are intermediate in growth-form and 
lead up to the palms. These are the Xanthorrhoeaceae and the agave family, 
Agavaceae, formerly placed in the Amaryllidaceae. To the latter belong the 
dragon tree of the Canary Islands, Dracaena draco, and several valuable fibre 
plants such as New Zealand hemp, Phormium tenax , and sisal hemp. Agave 
sisalana and A. amaniensis, the last being cultivated in East Africa. 

The palms, Palmae, represent a complete climax development and are 
widely distributed in the tropics. It is mainly dre to them that the vegetation 
of warmer regions looks so different from that of cooler zones, and they 
include the only monocotyledonous trees, whicv'i are often branched. The 
flowers are very small and inconspicuous and are bunched into large inflore¬ 
scences. The lamily is of considerable economic importance, especially for its 
fibres. To this family belong the coco-nut. Cocos nucifera, the date palm, 
Phoenix dactylifera, and the oil palm, Elaeis guineensis. 

Following the palms is the screw pine family, Pandanaceae, which in 
Engler s system occupies a very lowly place, but is here regarded as being 
very highly advanced. The stems often have aerial stilt roots, and the small uni¬ 
sexual flowers are crowded into dense inflorescences enclosed by large spathe- 
like bracts. They grow mainly in oceanic islands in the tropics and subtropics. 

Related to the amaryllis family, and forming something of a connecting 
link with the orchids is the haemodorum family, Haemodoraceae. They grow 
mostly in the Southern Hemisphere, where Monocotyledons are especially 
numerous; the ovary is inferior. In one interesting family, Apostasiaceae, 
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the stamens are reduced to 3 or even 2 as they are in the more primitive 
members of the orchid family. 

The peak or climax of floral structure in the petaloid Monocotyledons is 
reached in the orchid family, Orchidaceae. Some of these grow in the ground, 
but many are epiphytic and there are a few saprophytes. The perianth-seg¬ 
ments are in two whorls, and are usually petal-like, often very much modified 
and forming a zygomorphic flower with a great range of form and colour. 
The stamens are reduced to 2 or 1, and the pollen, from granular in the more 
primitive group, becomes waxy and in masses in the more advanced. The 
ovary is inferior, often twisted, and the seeds are very numerous and minute. 

There remain now only a few families of Monocotyledons, which together 
comprise the third group, the Glumiflorae. These are the rush family, 
Juncaceae, the restio family, Restiaceae, and the sedge, Cyperaceae, and 
grass, Gramineae, families. All except the Restiaceae , found mainly in the 
Southern Hemisphere, are of world-wide distribution. The Gramineae, espe¬ 
cially, are the most highly evolved as they are the most successful of Mono¬ 
cotyledons, and their much-reduced flowers have reverted to wind-pollina¬ 
tion, as those people who suffer from hay fever know to their embarrassment. 

Juncaceae seem to be reduced forms derived directly from the liliaceous 
stock. In this family there is still retained a small perianth of 6 parts, though 
it is dry and calyx-like. Common examples are the rushes, Juncus spp., and 
the field woodrush, Luzula campestris. A striking sub-arborescent kind is 
Prionium serratum , a native of South Africa. 

Closely related to Juncaceae are the Restiaceae, a family which shows a 
close relationship between the floras of South Africa, Madagascar, Austra¬ 
lasia, and Chile, though there is only one species in Madagascar. 

The sedge family, Cyperaceae, includes grasslike plants with three-sided 
(triquetrous), solid stems (culms), a closed leaf-sheath, and without a ligule 
such as is characteristic of grasses. They grow mostly in marshy places, 
often in soils too acid for grasses, especially in arctic regions where they 
form about one-tenth of the flora. The family is classified into two groups, 
one more primitive than the other, with bisexual flowers, the second with 
unisexual flowers. These arc arranged in heads or small spikes and are solitary 
within glume-likc bracts, the latter spirally arranged or in 2 rows. The perianth 
is reduced to scales or bristles or is absent, though in one apparently very 
primitive genus, Oreobolus, found in the Antarctic and the Andes, there are 
retained 6 distinct perianth-segments, thus linking up the family with Jun¬ 
caceae. The tubers of Cyperus esculentus are edible, and the stems and leaves 
of many kinds are used for making mats. In ancient times the papyrus, 
Cyperus papyrus, served as paper. Cotton-grass is Eriophorum vagina turn. 

The grass family, Gramineae, rivals the orchids for second place in size 
after Compositae. They arc here regarded as the most highly evolved and 
successful of all plant families, for they grow where other vegetation is almost 
non-existent. The much-reduced flowers arc pollinated by the wind, and grass 
pollen is the chief cause of hay fever in many countries. Grasses are easily 
distinguished from sedges by their cylindrical jointed stems (culms), closed at 
the nodes but hollow between them; and at the junction of the Icaf-sheath 
and blade there is usually a membranous or hairy outgrowth, the ligule. 

8062 r» 
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Probably the most primitive tribe is that to which the bamboo belongs, the 
Bambuseae , some of which are woody. In one sub-tribe of this group there 
are still retained 6 stamens as in most other Monocotyledons. In most other 
grasses the stamens are reduced to 3. 

Besides being of great importance as food and fodder, grasses are very 
useful in other ways. The genus Spartina has been instrumental in reclaiming 
salt marshes in southern England and elsewhere, and others are planted as 
sand-binders, such as the marram-grass, Ammophila arenaria. The most im¬ 
portant food grasses are wheat, Triticum , barley, Hordeum , oats, A vena, rice, 
Oryza , and maize or Indian corn, Zea mays. The canary grass, Phalaris 
canariensis , is grown for the seed, which is used for feeding cage-birds. The 
sweet vernal grass, Anthoxanthum odoratum , is fragrant and gives a pleasant 
scent to hay. Some grasses are very troublesome weeds, such as couch-grass, 
Agropyron repens. 
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LIST OF FAMILIES 
WITH CERTAIN MORE OR LESS 
CONSTANT CHARACTERS 

• 

Sometimes a botanist is faced with the determination of imperfect material 
consisting perhaps of leaves only. As a help in the identification of such 
specimens, which can often be best brought about by a process of exclusion, I 
give below some lists of families in which certain macroscopic characters are 
constant or predominant. 

Leaves. Opposite (or verticillate) leaves constant 

Families with constantly opposite (or verticillate) leaves: 

Aceraceae. Antoniaceae. Batidaceae. Buddleiaceae. 1 Calycanthaceae. 
Caprifoliaceae. Caryophyllaceae. Casuarinaceae. Ceratophyllaceae. Chloran- 
thaceae. Clusiaceae. Columelliaceae. Coriariaceae. Cunoniaceae. Dipsaca- 
ceae. Elatinaceae. Eucryphiaceae. Frankeniaceae. Gomortegaceae. 
Grubbiaceae. Hydrangeaceae. Hypericaceae. Labiatae. Loganiaceae. Mela- 
stomaceae. Penaeaceae. Phrymaceae. Plocospermaceae. Potaliaceae. 
Quiinaceae. Rubiaceae. Salvadoraceae. Spigeliaceae. Staphyleaceae. 
Stilbeaceac. Strychnaceae. Valerianaceae. 

Leaves. Opposite (or verticillate) leaves predominant 

Families in which opposite (or verticillate) leaves are predominant : 
Acanthaceae. Apocynaceae. Asclepiadaceae. Bignoniaceae. Chloantha- 
ceae. Cistaceae. Ficoidaceae. Gentianaceae. Illecebraceae. Loranthaceae. 
Lythraceae. Malpighiaceae. Martyniaceae. Molluginaceae. Monimiaceae. 
Myrtaceae. Nyctaginaceae. Oleaceae. Pedaliaceae. Periplocaceae. Rhizo- 
phoraceae. Rutaccae. Santalaceae. Scrophulariaceae. 

Leaves. Compound leaves constant 

Families with constantly compound (sometimes J-foliplate) leaves : 
Caryocaraceae. Connaraceae. Juglandaoeae. Lardizabalaceae. Lepido- 
botryaceae. Melianthaceae. Moringaceae. Oxalidaceae. Sapindaceae. 
Tovariaceae. 

Leaves. Compound leaves predominant 

Families in which compound leaves are predominant: 

Ampelidaceae. Araliaceae. Bignoniaceae. Burseraceae. Caesalpiniaceae. 
Meliaceae. Mimosaceae. Papilionaceae. Rosaceae. Rutaceae. Simaroubaceae. 
Umbelliferae. Valerianaceae. Zygophyllaceae. 

Leaves. Leaves sometimes compound 

Families in which compound leaves sometimes occur (those marked with 
an * rather frequently): 


1 Except Buddleia alternifoUa • 
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Aceraceae. Berberidaceae. Bombacaceae.* Capparidaceae. Caprifoliaceae. 
Convolvulaceae. Crassulaceae. Cucurbitaceae. Dipsacaceae.* Euphorbiaceae. 
Geraniaceae. Hydrophyllaceae. Menispermaceae. Menyanthaceae. Oleaceae. 
Passifloraceae. Polemoniaceae. Proteaceae.* Ranunculaceae. Sabiaceae. 
Saxifragaceae. * Staphyleaceae. * Sterculiaceae. Verbenaceae. 

Stipules. Leaves always stipulate 
Stipules are constant in the following families: 

Begoniaceae. Caesalpiniaceae. Chailletiaceae. Chloranthaceae. Cunonia- 
ceae. Dipterocarpaceae. Droseraceae. Elatinaceae. Eucryphiaceae. Irvingia- 
ceae. Magnoliaceae. Malvaceae. Mimosaceae. Ochnaceae. Papilionaceae. 
Polygonaceae. Resedaceae. Rhamnaceae. Rubiaceae. Zygophyllaceae. 

Stipules. Leaves mostly stipulate 

Families in which the leaves are mostly stipulate : 

Araliaceae. Chlaenaceae. Hamamelidaceae. Linaccae. Molluginaceae. 
Moringaceae. Portulacaceac. Quiinaceae. Rhizophoraceae. Rosaceae. 
Sterculiaceae. Vitaceae. 

Glandular leaves 

Families in which glandular or pellucid dots occur or sometimes occur in 
the leaves: 1 

Acanthaceae. Acgicerataceae. Alangiaceae. Anacardiaceae. Annonaceae. 
Balsaminaceae. Bixaceac. Burseraceae. Cochlospcrmaceac. Calycanthaceae. 
Canellaccae. Capparidaceae. Chloranthaceae. Clusiaceae. Combretaceac. 
Compositac. Cornaceae. Crassulaceae. Dillcniaceac. Euphorbiaceae. Faga- 
ceae. Flacourtiaceae. Geraniaceae. Hypericaccac. Lacistemaceae. Lauraccae. 
Lythraceae. Magnoliaceae. Meliaceac. Monimiaccac. Myoporaceae. 
Myricaceae. Myristicaccae. Myrsinaccac. Myrtaccae. Nymphaea- 
ceae. Nyssaceae. Olacaceac. Phytolaccaccae. Pipcraceac. Polygalaceae. 
Polygonaceae. Portulacaceac. Primulaccae. Rhamnaceae. Rubiaceae. Ruta- 
ceae. Sabiaceae. Samydaceac. Santalaceac. Sapindaceae. Saxifragaceae. 
Simaroubaceae. Theaceae. Thcophrastaccac. Thymclacaccae. 1 ropacolaccac. 
Urticaceac. Verbenaceae. Violaccac. Vitaceae. 

Stamens opposite the petals 

Families in which the stamens are the same number as and opposite the 

petals: 

Ampelidaceae. Berberidaceae. Corynocarpaceae. Ebcnaccac. Hetcro- 
pyxidaceae. Lardizabalaccac. Menispermaceae (some). Myrsinaceac. Nan- 
dinaceae. Olacaceae (some). Plumbaginaceac. Portulacaceac (some). 
Primulaceae. Rhamnaceae. Sabiaceae. 2 Sapotaccae. Sterculiaceae (some). 

Inferior ovary. 

Families in which the ovary is inferior. 

Alangiaceae. Araliaceae. Balanophoraccae. Begoniaceae. Bruniaccae 

1 This list is taken from Blenk, in Flora, 1884: 385. 

* In this family sometimes some anthers are aborted. 
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(most). Cactaceae. Calyceraceae. Caprifoliaceae. Chloranthaceae. Colu- 
melliaceae. Combretaceae. Compositae. Cornaceae. Cucurbitaceae. Cytina- 
ceae. Datiscaceae. Dipsacaceae. Elaeagnaceae. Ficoidaceae (some). 
Gesneriaceae (some). Goodeniaceae. Grossulariaceae. Grubbiaceae. Halo- 
ragidaceae. Hamamelidaceae. Juglandaceae. Loasaceae. Lobeliaceae. Loran- 
thaceae. Melastomaceae (most). Myrsinaceae (few). Myrtaceae (most). 
Nymphaeaceae (some). Nyssaceae. Oliniaceae. Onagraceae. Portulacaceae 
(few). Punicaceae. Rhizophoraceae (many). Rosaceae (some). Rubiaceae. 
Santalaceae. Saxifragaceae (some). Stylidiaceae. Styracaceae. Umbelliferae. 
Vacciniaceae. Valerianaceae. 



KEY TO THE 

FAMILIES OF DICOTYLEDONES 

Up to the middle of last century, and even later, the practice of determining 
plants by means of a key was very much discouraged as tending to superficial 
observation. Thus no analytical keys are to be found in de Candolle s Pro- 
dromus, which through lack of them failed to fulfil the purpose for which it 
was intended. In those days once the name of a plant was ascertained nothing 
more was thought to be required. But we have come to realize that to identify 
a plant is but a means to an end, and not the end itself. Botanists now want to 
know something more than the mere name, something about its habitat, its 
distribution, its structure and affinities from a phylogenetic point of view, and 
so on; and although the old method of wading through innumerable descrip¬ 
tions may have conduced to accurate and painstaking observation, many 
mistakes were no doubt made for want of a good analytical key. 

As time went on the known species became more numerous and confusing, 
and a compromise appeared in the shape of the conspectus. In most floristic 
works the conspectus is all that is provided for the determination of the family. 
But if the family is not easily ascertainable, then it is not possible to determine 
the genus, and least of all the species. It seems highly desirable, therefore, 
that a floristic work should now be prefaced by a key based on macroscopic 

and easily observed characters. . 

The following is an attempt in this direction. Like most keys it will not 
prove infallible, but it will achieve its purpose if it brings to the student that 
preliminary knowledge of the families of flowering plants which is so necessary 
for work in the field, the garden, the herbarium, or the laboratory. 

HINTS FOR USING THE KEY TO THE BEST ADVANTAGE 

Do not start to use the key before you have examined your plant thoroughly. 
If you do you may easily go wrong. Make out (1) whether the carpels 
free from each other or united ; (2) if united, then make quite sure w et cr t e 
ovules are on the walls (parietal placentation) or at the apex , base, or centre o 
the ovary (apical, basal, and central placentation respectively). en no c 
the number of stamens, and if few, whether opposite to or alternate with the 
petals. Then see whether there are stipules. The stipules may have fallen oft, 
if so, you will be able to detect a .rear, and then the leaves are stipulate. You 
must use a lens for these characters, and a razor or sharp pen-knife for the ovary. 

Do not be afraid to cut a section of the ovary to see the arrangement o c 
ovules; in any case, with this key, you need not trouble whether the ovule is 
anatropous, orthotropous, or campylotropous, or whether it has one or wo 

coats, which is something to be thankful for. - , 

Do not, in using this key, read only the paragraph which seems to fit the 

plant you wish to determine. You will be much more sure if you read also 
the contrasting paragraph further on. Do not always blame the ey i you 
cannot arrive at the family readily. You may have misread it, or your own 
observation may be at fault. 



40 


THE FAMILIES OF FLOWERING PLANTS 


KEY TO THE ARTIFICIAL GROUPS 1 


Gynoecium (pistil) composed of 2 or more separate or nearly 
quite separate carpels with separate styles and stigmas 
(rarely the free carpels immersed in the expanded torus 
(Nymphaeaceae) or enclosed by a large disk . . ‘Apocarpab* 

Petals present, free from each other, sometimes consider¬ 
ably modified ....... Group 1 (p. 41) 

Petals present, more or less united .... Group 2 (p. 45) 

Petals absent ........ Group 3 (p. 45) 

Gynoecium (pistil) composed of 1 carpel or of 2 or more 
united carpels with free or united styles, or if carpels 
free below, then the styles or stigmas united . . ‘Syncarpae* 

Ovules attached to the wall or walls of the ovary . . ‘Parietales* 

Ovary superior: 

Petals present, free from each other .... Group 4 (p. 47) 
Petals present, more or less united .... Group 5 (p. 52) 
Petals absent.Group 6 (p. 54) 

Ovary inferior or semi-inferior: 

Petals present, free from each other .... Group 7 (p. 55) 
Petals present, more or less united .... Group 8 (p. 56) 
Petals absent.Group 9 (p. 57) 

Ovules attached to the central axis or to the base or apex 

of the ovary. ‘AxiLES’ 


Ovary superior: 

Petals present, free from each other . 
Petals present, more or less united . 
Petals absent . 

Ovary inferior: 

Petals present, free from each other . 
Petals present, more or less united 
Petals absent . 


. Group 10 (p. 58) 
. Group 11 (p. 75) 
. Group 12 (p. 83) 

. Group 13 (p. 92) 
. Group 14 (p. 96) 
. Group 15 (p. 99) 


in l ,h™“ no C t d th f r r ^ heS , e , Br °T T n PP ' ied hcrc for conv 'nience. The • Parietales’ 
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GROUP I 


Two or more free carpels; petals present, free from each other 


Leaves opposite or verticiUate (never all radical) (to p. 42): 

Stamens numerous (15 or more): 

Stamens arranged all to one side of the flower; seeds arillate; trailing or 
climbing shrubs Dilleniaceae 

Stamens arranged symmetrically around the carpels: 

Leaves stipulate; fruits follicular or indehiscent, sometimes arranged on a 
large fleshy torus; style often lateral or basal 

Rosaceae; see also Cunoniaceae (part) and Austrobaileyaceae 
Leaves without stipules: 

Herbs or succulents, sometimes slightly woody only at the base: 

Carpels more or less free from the beginning; leaves often fleshy and 
connate at the base; flowers usually 5-merous Crassulaceae 

Carpels connivent at first, then free and torulose; lower leaves alternate, 
not fleshy; sepals 3; petals 6 Papaveraceae 

Trees, shrubs, or woody climbers: 

Receptacle more or less campanulate or deeply concave; no tendrils: 
Anthers opening by valves or slits; carpels at or towards the base of a 
hollow receptacle; seeds with endosperm; mainly tropical 

Monimiaceae 

Anthers opening by slits; sepals and petals in several series; carpels 
numerous, lining the hollow receptacle; seeds without endosperm; 
temperate regions Calycanthaceae 

Receptacle neither hollow nor concave; petals numerous, linear; anthers 
opening by longitudinal slits; petiole acting as a tendril 

Ranunculaceae 


Stamens up to 15 in number: 

Herbs, often succulent; leaves mostly connate at the base, exstipulate; 
flowers often cymose; carpels the same number as the petals; seeds 
minute, with fleshy endosperm Crassulaceae 

Trees, shrubs, or woody climbers: 

Carpels inserted at or near the base of a hollow receptacle (calyx-tube); an¬ 
thers opening by valves or slits; seeds with endosperm Monimiaceae 
Carpels inserted on a more or less convex or slightly concave torus: 
Carpels 3-7; flowers large; petals yellow, not clawed, inserted at the base 
of a fleshy torus; stipules paired, axillary; anthers opening by short 
or long pores Ochnaceae 

Carpels 5-10; petals persistent and thickened after flowering; shrubs 
with angular branchlets; stipules absent; flowers small, green; 
anthers large, opening by slits Coriariaceae 

Carpels 1-3; petals often clawed, thin, not thickened after flowering; 
stipules mostly intrapetiolar, often connate at the base; sepals often 
biglandular at the base, anthers opening by slits Malpi%hiaceae 
Carpels 2; petals not clawed, scarious; flowers in axillary heads; calyx 
not glandular; stipules caducous; anthers with slits Cunoniaceae 
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Leaves alternate or all radical: 

Leaves stipulate, sometimes the stipules minute or adnate to the petiole, or 
enclosing the young buds: 

Carpels numerous, spirally arranged on a somewhat elongated receptacle; 
sepals often 3 or indistinguishable from the 6 or more petals; flowers 
solitary, mostly large and conspicuous; seeds with copious endosperm 
and minute embryotrees or shrubs Magnoliaceae 

Carpels few or numerous on a small globose or hollow receptacle; sepals or 
calyx-lobes often 5, usually quite distinct from the petals: 

Stamens free from one another or nearly so or shortly united into separate 
bundles; calyx imbricate or valvate: 

Carpels completely immersed in the greatly enlarged disk which en¬ 
velops them in fruit; stamens 5 Capusiaceae 

Carpels not as above: 

Herbs, more or less scapigerous, with mostly radical leaves; seeds not 
arillate; endosperm usually copious; sepals mostly imbricate 

Saxifragaceae 

Habit various; seeds not arillate; fruits follicular or indehiscent, often 
achenes arranged on a large fleshy torus; endosperm absent or very 
scanty; sepals mostly imbricate Rosaceae 

Trees, shrubs, or climbers, rarely herbs, with often scabrid prominently 
pinnately nerved leaves; stipules adnate to the petiole; seeds arillate, 
aril often laciniate; calyx imbricate, often hardened in fruit 

DiUeniaceae; see also Austrobaileyaceae 
Trees with large leaves and with stellate hairs; seeds not arillate; endo¬ 
sperm copious; calyx valvate Tiliaceae 

Stamens more or less united into a column; calyx valvate; hairs on the 
leaves often stellate or lepidote Sterculiaceae 

Leaves without stipules: 

Carpels completely sunk in the tissue of the large broad torus: 

Aquatic plants with floating leaves; endosperm not ruminate 

Nymphaeaceae 

Not aquatic; branched trees or shrubs; endosperm ruminate 

Eupomatiaceae 

Carpels not sunk in the tissue of the torus or only very slightly so: 
Stamens the same number as and opposite to the petals; carpels usually 3 
or rarely numerous: 

Leaves compound; petals smaller than the sepals, sometimes minute; 
fruit usually baccate; endosperm never ruminate: 

Carpels few (up to 9), in whorls Lardizabalaceae 

Carpels numerous, spirally arranged Sargentodoxaceae 

Leaves simple; fruit drupaceous; endosperm sometimes ruminate 

c< Menispermaceae 

amens a ternate with the petals or monadelphous or more numerous 
(rarely fewer) than the petals: 

Stamens numerous, more than 12, or more than double the number of 
petals (to p. 44) 

Sepals and petals connate into a calyptra: 
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Styles connate into a mass; endosperm ruminate; carpels sunk in the 
torus Eupomatiaceae 

Styles free; seeds not arillate; endosperm smooth; carpels sessile, not 
sunk in the torus: 

Indumentum not lepidote; leaves often gland-dotted; carpels remain¬ 
ing free in fruit Winteraceae 

Indumentum lepidote; carpels concrescent in fruit Himantandraceae 
Styles free; seeds covered with a multifid aril; carpels on a short 
common stipe; leaves neither gland-dotted nor lepidote 

Crossosomataceae 

Sepals and petals not connate into a calyptra; styles free or rarely 
slightly connivent at the base: 

Sepals and petals in 3 distinct series (3 + 3 + 3), rarely in 2 series: 
Anthers usually with a broad truncate connective; flowers usually 
bisexual; seed with copious ruminate endosperm and minute 
embryo; trees, shrubs, or woody climbers Atuionaceae 

Anthers with a narrow connective; flowers dioecious Menispermaceae 
Sepals and petals in 2 series or rarely the sepals gradually passing into 
the petals, usually in fours or fives, or rarely the petals numerous; 
endosperm not ruminate: 

Herbs, sometimes rather woody at the base: 

Carpels in a single whorl and elevated on a stipe-like torus; petals 3 
or more times divided Resedaceae 

Carpels not elevated on the torus, usually spirally arranged; petals 
entire, bifid, or tubular: 

Carpels free from the beginning; sepals and petals usually 5 each 
or the latter more numerous; flowers actinomorphic or zygo- 
morphic; rarely aquatics; fruit an achene, follicle, or rarely a 
berry: 

Disk present; stamens centrifugal, numerous; seeds arillate 

Paeoniaceae 

Disk absent; stamens centripetal; seeds not arillate: 

Carpels with more than 1 ovule; fruits follicular or baccate 

llelleboraceae 

Carpels with 1 ovule; fruit a bunch of dry achcnes, rarely berry- 
like Ranunculaceae 

Carpels free from the beginning; sepals and petals 3 each; flowers 
actinomorphic; aquatic herbs with peltate floating leaves 

Cabombaceac 

Carpels at first connivent, at length free and torulosc; sepals 3; 
petals 6; flowers actinomorphic; not aquatics Papaveraceae 
Trees, shrubs, or woody climbers: 

Petals and stamens hypogynous: 

Flowers bisexual or very rarely polygamous: 

Calyx imbricate: 

Leaves aromatic, pellucid-punctate; sepals deciduous; seeds not 
arillate; petals numerous Illiciaceae 

Leaves not aromatic; lateral nerves prominent and parallel; 
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sepals persistent and often accrescent; seeds often arillate 

Dilleniaceae 

Calyx valvate: 

Trees covered with scales (lepidote); flowers with subulate stami- 
nodes; connective of anthers petaloid Himantandraceae 
Trees and shrubs without scales but sometimes with stellate 
hairs; connective rarely petaloid: 

Endosperm smooth Winteraceae 

Endosperm ruminate Annonaceae 

Flowers unisexual: 

Leaves simple; seeds with copious endosperm and small embryo 

Schisandraceae 

Leaves pinnate or simple; seeds with or without endosperm and 
fairly large embryo Simaroubaceae 

Petals and stamens perigynous: 

Disk absent: 

Endosperm present, fleshy; seeds arillate Crossosomataceae 

Endosperm absent; seeds not arillate Rosaceae 

Disk present, adnate to the inside of the calyx-tube; anthers often 
opening by valves; leaves mostly pellucid-dotted; calyx-lobes 
in 2 or more series; carpels arranged on the inside of the 
hollow receptacle Monimiaceae 

Stamens 12 or fewer, or double the number of petals when more than 6: 
Leaves gland-dotted: 

Leaves simple; carpels in a spiral, mostly numerous; stamens more or 
less united in a mass; fruiting carpellary axis elongated; flowers 
solitary Schisandraceae 

Leaves often compound; carpels whorled; the axis in fruit not elon¬ 
gated; stamens more or less free from one another Rutaceae 

Leaves not gland-dotted: 

Leaves compound: 

Flowers unisexual or polygamous; carpels usually 3, rarely 6 or 9; 

stamens often monadelphous Lardizabalaceae 

Flowers bisexual: 

Herbs; seeds with copious endosperm and small embryo 

Ranunculaceae 

Herbs, shrubs or trees; seeds usually without endosperm: 

Wood with resin ducts; seeds not arillate Anacardiaceae 

Wood without resin ducts; seeds often arillate Connaraceae 

Wood without resin ducts; seeds not arillate Rosaceae 

Leaves simple (sometimes the submerged ones of aquatics dissected): 
Stamens free or slightly united at the base: 

Flowers bisexual: 

Shrubs or trees; seeds usually arillate: 

Leaves reduced to scales; aril laciniate Dilleniaceae 

Leaves not reduced to scales; seeds not arillate; leaves pinnatisect; 
carpels 5-10, with 2 ovules in the middle; stamens 5 or 10 

Helleboraceae 
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Leaves not reduced to scales; aril entire, more or less cupular; 

carpels with 2 basal collateral ovules Connaraceae 

Leaves not reduced, not pinnatisect; no aril Anacardiaceae 

Herbs; seeds not arillate: 

Aquatics with peltate floating leaves Cabombaceae 

Not aquatics: 

Carpels at the top of a gynophore Resedaceae 

Carpels not on a gynophore, but sometimes on an elongated axis: 
Torus elongated or cone-like; annual herbs with entire leaves, 
carpels usually very numerous Ranunculaceae 

Torus flat or concave; carpels few: 

Carpels the same number as the petals Crassulaceae 

Carpels fewer than the petals Saxifragaceae 

Flowers unisexual, dioecious; petals and stamens in threes or multiples 
3 Menispermaceae 

Stamens united into a column; flowers unisexual: 

Carpels numerous Schisandraceae 

Carpels definite, often 3, rarely 6 or 9 Menispermaceae 


GROUP 2 

Two or more free carpels; petals present , more or less united 

Leaves simple; flowers dioecious; seeds sometimes with ruminate endosperm 
not arillate; fruit a drupe; mostly climbers with soft wood and broad 

medullary rays 

Leaves usually pinnate or unifoliolate; flowers bisexual, seeds o en ari , 

fruit a capsule; trees, shrubs, or climbers Connaraceae 

Leaves l-7 7 foliolate; flowers somewhat zygomorphic bisexual, fruit 

capsule; seeds not arillate; trees or shrubs; leaves often punctate 

v ’ Rutaceae 

Leaves simple, opposite or scattered, often fleshy, not punctate; flowers actino- 
morphic, bisexual; fruits dehiscent; herbs or shrubs Crassulaceae 


GROUP 3 

Two or more free carpels; petals absent 

Trees, shrubs, or hard-wooded climbers; leaves simple or rarely compound; 
sepals not or rarely slightly petaloid: 

Leaves stipulate: 

Stamens free or slightly connate at the base: 

Calyx imbricate: . , • , 

Stipules free from or adnate to the petiole; fruits achemal or drupaceous 

often included by the tubular calyx; disk usually P rcsent ^ samje 
bisexual or polygamo-dioccious .. . . ,. 

Stipules laterally adnate to the petiole; fruits fo'^u'ar.^sk ^^. 
flowers unisexual, dioecious ** ■ 
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Stipules intrapetiolar, amplexicaul; fruits follicular; disk absent; flowers 
unisexual, polygamo-monoecious Lactoridaceae 

Calyx valvate: 

Leaves alternate, simple, covered with stellate hairs; disk absent from 
the flowers, the latter bisexual Sterculiaceae 

Leaves opposite or verticillate, usually compound; disk present in the 
flowers, the latter dioecious; male flowers with a rudimentary ovary 

Brunelliaceae 

Leaves opposite or verticillate, simple; male flowers without a rudimen¬ 
tary ovary Cunoniaceae 

Stamens united into a column; anthers in a ring or unequally arranged: 
Sepals valvate; carpels not enclosed by the disk Sterculiaceae 

Sepals imbricate; carpels numerous, enclosed by the enlarged fleshy disk 

Scyphostegiaceae 


Leaves exstipulate: 

Leaves compound; stamens often 6 and monadelphous Lardizabalaceae 
Leaves simple: 

Seeds with ruminate endosperm; stamens numerous, mostly with broad 
more or less truncate connective; carpels usually numerous, free in 
fruit Annonaceae 

Seeds sometimes with ruminate endosperm; stamens definite, often in threes 
with narrow connective; carpels few, free; mostly climbers 

Menispermaceae 

Seeds with uniform endosperm; stamens usually with a narrow connective: 
Stamens hypogynous: 

Carpels in several series or in an irregular series, concrescent in fruit; 

trees or shrubs with lepidote leaves Himantandraceae 

Carpels mostly 3, free; woody climbers; not lepidote Menispermaceae 
Carpels in a single series, free or nearly so in fruit; mostly herbs; not 
lepidote Phytolaccaceae 

Stamens more or less perigynous or on a widened or hollow receptacle: 
Receptacle obscure and solid, bearing the stamens on its outside; 
carpels in a single whorl, connate towards the base; anthers opening 
lengthwise by slits Trochodendraceae 

Receptacle more or less hollow, bearing the stamens on its inside; 
anthers often opening by valves Monimiaceae 

Herbs with radical or alternate leaves (or very soft-wooded climbers with 
opposite leaves and broad medullary rays): 

Carpels usually numerous, achenial and 1-seeded in fruit or follicular with 


several seeds, often with long hairy tails; flowers mostly bisexual; sepals 
usually petaloid, valvate or imbricate: 

Carpels with more than 1 ovule Helleboraceae 

Carpels with 1 ovule Ranunculaceae 

Carpels mostly few; sepals not petaloid, sometimes rather scarious: 

Flowers bisexual; stamens free amongst themselves; leaves alternate: 

Carpels in a single whorl ; sepals more or less free; style terminal or nearly 
so: 


Leaves not modified into pitchers 


Phytolaccaceae 
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Leaves modified into pitchers Cephalotaceae 

Carpels in more than 1 whorl; sepals free; style terminal or nearly so: 
Carpels with more than 1 ovule Helleboraceae 

Carpels with 1 ovule Ranunculaceae 

Carpels 1-4; sepals united into a tube; style basal or lateral Rosaceae 
Carpels 1-4; sepals free; style absent; stigma terminal; small annual herb 

Circaeasteraceae 

Flowers unisexual; sepals usually biseriately imbricate; stamens free or 
variously connate: 

Climbers; carpels mostly 3 or 6 Menispermaceae 

Low, often annual herbs; fruiting carpels 5 Molluginaceae 


GROUP 4 

One carpel or more than one united carpels with parietal placentation; 
ovary superior; petals present, free from each other 

Leaves opposite (to p. 48): 

Stamens more or less united into three or more separate bundles; leaves 
often gland-dotted or with resin canals: 

Mostly herbaceous or suffruticose; leaves often with pellucid dots; styles 
free or nearly so Hypericaceae 

Trees or shrubs; leaves with lines of resin canals and very numerous lateral 
nerves; stigma sessile or subsessile Clusiaceae 

Stamens free or more or less united at the base into not more than two 
separate bundles (diadelphous), sometimes adnate to a gynophore; 
leaves not or rarely glandular: 

Connective of the anthers produced above the loculi; flowers often some¬ 
what zygomorphic (irregular), the lower petal often gibbous or saccate 
at the base . F/o/am le 

Connective of the anthers not produced; flowers usually actinomorphic 
(regular): 

Stamens 6, tetradynamous; sepals 4; petals 4, often clawed; ovary of 2 
carpels Cruciferae 

Stamens not tetradynamous, often many: 

Stamens more than double the number of the petals: 

Ovary stipitate: 

Stamens hypogynous 

Stamens perigynous, inserted on the calyx-tube 
Ovary sessile: 

Petals and stamens hypogynous: 

Sepals imbricate: 

Style or sessile stigma 1; indumentum when present often stellate, 

leaves not gland-dotted; petals fugacious Cistaceae 

Styles or sessile stigmas 2 or more; leaves often gland-dotted 

Hypericaceae 

Sepals induplicate-valvate; leaves mostly subconnate at the base, 
often small and cricoid Frankeniaceae 


Capparidaceae 

Lythraceae 
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Petals and stamens perigynous; leaves not gland-dotted Flacourtiaceae 
Stamens the same as or double the number of the petals: 

Stamens and petals hypogynous; style 1, divided into as many stigmas 
as placentas; no corona: 

Leaves small, often more or less connate at the base; flowers usually 
sessile Frankeniaceae 

Leaves not small, not connate at the base; flowers stalked 

Flacourtiaceae 

Stamens and petals more or less perigynous; no corona present: 
Stamens not diadelphous; flowers actinomorphic: 

Styles free; seeds with endosperm; stamens erect in bud: 

Herbs with fleshy exstipulate leaves; carpels as many as the petals 

Crassulaceae 

Shrubs with deciduous bark and thin leaves; carpels fewer than the 
petals; no gynophore: 

Indumentum stellate Philadelphaceae 

Indumentum not stellate, or absent Hydrangeaceae 

Mostly climbers with tendrils; leaves usually stipulate; ovary on a 
gynophore Passifloraceae 

Styles united; seeds without endosperm; stamens often inflexed in 

bud Lythraceae 

Stamens diadelphous or monadelphous; flowers zygomorphic 

Papilionaceae 

Stamens hypogynous to perigynous; corona present; stamens adnate 

to a gynophore Passifloraceae 

Leaves alternate or all radical: 

Stamens numerous (more than 12) (to p. 50): 

Filaments connate into a tube or column: 

Anthers tree, small; petals often valvate; flowers mostly in heads or 
dense spikes Mimosaceae 

Anthers extrorse, adnate to the tube; glabrous aromatic trees; leaves 

pellucid-punctatc; flowers cymose Canellaceae 

Filaments connate into separate bundles: 

Bundles of filaments opposite th. sepals Tiliaceae 

Bundles of filaments opposite the petals Flacourtiaceae 

Filaments free or partially adnate to a gynophore, or shortly connate only 
at the base: 

Ovary supported on a gynophore Capparidaceae 

Ovary sessile or very nearly so: 

Anthers horseshoe-shaped; ovary placentas 2; ovules numerous; stipules 
caducous, leaving a wide scar; leaves large; pedicels often with 
5 large glands below the sepals Bixaceae 

Anthers straight or nearly so: 

Anthers opening by apical pores or short pore-like slits: 

Seeds hairy; ovary entire; leaves digitately nerved or lobed 

Cochlospermaceae 

Seeds not hairy; ovary often deeply lobed, especially in fruit; leaves 
pinnately nerved Ochnaceae 
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Anthers opening by longitudinal slits: 

Flowers actinomorphic: 

Fleshy plants, often spiny and with reduced or fleshy leaves; no 
stipules; stigmas often many Cactaceae 

Above characters not associated: 

Stipules present, sometimes soon deciduous, free or adnate to the 
petiole: 

Sepals contorted; petals very fugacious, often 4; placentas 3-5, 
parietal or adnate to the partially intrusive septa Cistaceae 
Sepals imbricate or valvate; petals often 5: 

Corona absent: 

Ovary of more than 1 carpel, i.e. with 2 or more placentas: 
Petals and stamens hypogynous: 

Leaves simple; sepals at length reflexed or deciduous 

Flacourtiaceae 

Leaves mostly pinnate; sepals not or rarely reflexed, not 
deciduous Anacardiaceae 

Petals and stamens perigynous: 

Sepals persistent, accrescent Flacourtiaceae 

Sepals not accrescent or only very slightly so Rosaceae 
Ovary of 1 carpel and with 1 placenta; stamens and petals hypo¬ 
gynous; sepals persistent, very imbricate Dilleniaceae 
Corona present PassiJIoraceae 

Stipules absent: 

Trees, shrubs, or woody climbers: 

Leaves simple: 

Flowers mostly solitary; endosperm of seeds ruminate; stamens 
and petals hypogynous Annonaceae 

Flowers rarely solitary, sometimes spicatc-racemose; endo¬ 
sperm smooth: 

Ovary wholly superior: 

Leaves rather small or very small; flowers often spicatc or 
racemose Tantaricaceae 

Leaves rather large; flowers rarely spicatc Flacourtiaceae 

Ovary semi-inferior Flacourtiaceae 

Leaves mostly bipinnate; petals valvate; calyx tubular, often 
valvate; flowers often in heads or spikes Mimosaceae 

Herbs: 

Sepals more than 2; juice not milky: 

Leaves ternately compound; sepals petaloid; carpel 1, baccate 
in fruit Helleboraceac 

Leaves pinnatisect; sepals not petaloid, 4; petals 4, clawed; 

ovary of 2 carpels Cruciferae (Mcgacarpaca) 

Sepals 2; juice milky; petals often 4, fugacious, not clawed; 
ovary of more than 1 carpel Papaveraceae 

Flowers zygomorphic: 

Petals and stamens hypogynous; petals often considerably modified; 
ovary of 1 carpel Rununculaceae 


torsi 


l: 


50 


THE FAMILIES OF FLOWERING PLANTS 

Petals and stamens hypogynous or slightly perigynous; petals mostly 
laciniate; ovary of more than 1 carpel Resedaceae 

Petals and stamens perigynous or subperigynous; petals not 
laciniate: 

Fleshy plants with thick or reduced leaves; ovary of more than 1 
carpel Cactaceae 

Not fleshy; leaves not reduced; ovary of 1 carpel: 

Upper (adaxial) petal outermost Papilionaceae 

Upper (adaxial) petal innermost Caesalpiniaceae 

Stamens 12 or fewer (from p. 48): 

Stamens 6, four long and two short (tetradynamous); sepals 4; petals 4; 

ovary of 2 carpels, often divided by a false septum Cruciferae 

Stamens not as above, rarely 6: 

Flowers markedly zygomorphic: 

Stamens 4 or 6, opposite the petals, more or less united into 2 bundles; 

inflorescence often leaf-opposed Fumariaceae 

Stamens with at least one row alternate with the petals: 

Fertile stamens about 2; ovary often supported on a short or long 
gynophore: 

Ovary of more than 1 carpel Capparidaceae 

Ovary of 1 carpel (1 placenta); leaves usually pinnate Caesalpiniaceae 
Fertile stamens more than 2: 

Fleshy plants with numerous petals Cactaceae 

Not fleshy: 

Herbs or rarely shrubs or trees; anthers often with produced connec¬ 
tive, mostly connivent or connate around the style Violaceae 

Herbs, shrubs, or trees; anther-connective not produced or only 
glandular: 

Placentas 3; 5 fertile stamens, with the same number of staminodes 

Moringaceae 

Placenta 1: 

Upper petal outermost; corolla of standard, wings, and keel (papi¬ 
lionaceous) Papilionaceae 

Upper petal innermost; corolla not as above; anthers opening by 
slits Caesalpiniaceae 

Petals imbricate; anthers opening by pores Polygalaceae 

Flowers actinomorphic or nearly so: 

Parasitic leafless plants destitute of chlorophyll; anthers elongated, 
opening lengthwise by slits Monotropaceae 

Not parasitic; leaves more or less green: 

Flowers with a distinct corona, this sometimes membranous or repre¬ 
sented by a definite ring of hairs towards the base of the calyx- 
tube: ovary of more than 1 carpel: 

Styles connate or continuous at the base, or style 1: 

Ovary 1-locular; fruit opening loculicidally (if capsular) 

Passijloraceae 

Ovary imperfectly 5-locular; capsule opening septicidally; leaves 
sheathing at base Greyiaceae 
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Styles widely separated at the base; calyx-tube long 

Malesherbiaceae 

Flowers without a corona: 

Stamens completely united into a column with the anthers extrorse 
on the outside; leaves pellucid-punctate; endosperm not ruminate 

Canellaceae 

Stamens united, the anthers in a ring around the apex of the column; 
leaves not punctate; endosperm often ruminate 

Menispermaceae 

Stamens free or united only at the base or rarely only the anthers 
connivent: 

Leaves stipulate: 

Anthers with the connective produced above the loculi: 

Anthers connivent around the style or subsessile Violaceae 

Anthers not connivent around the style Flacouriiaceae 

Anthers without a produced connective: 

Staminodes present, sometimes petaloid; stipules sometimes 
pectinate Ochnaceae 

Staminodes absent: 

Leaves with numerous very sticky gland-tipped hairs, mostly 
circinate in bud; seeds not carunculate Droseraceae 

Leaves without sticky hairs, not circinate; seeds often carun¬ 
culate or arillate: 

Styles free to the base Turneraceae 

Style single, shortly divided: 

Mostly climbers with tendrils Passifloraceae 

Shrubs or trees without tendrils Flacouriiaceae 

Leaves exstipulate: 

Stamens the same number as and opposite the petals: 

Sepals and petals usually in threes; anthers mostly opening by 
valves: 

Leaves 2-3 times pinnately compound, with swollen joints; 

erect shrubs Nandinaceae 

Leaves mostly all radical, peltate, palminerved or Iobed or 
2-3-foliolatc; perennial herbs Potlophyllaceae 

Leaves simple or pinnate, often with prickly margins; shrubs or 
shrublcts with hard wood Berberidaceae 

Sepals and petals 2 and 4 respectively; flowers solitary or terminal 
or leaf-opposed; anthers opening by slits Fumariaceae 

Stamens with one row alternate with the petals: 

Herbs: 

Calyx-tube long; stamens usually perigynous Turneraceae 

Calyx-tube short; stamens hypogynous Parnassiaceae 

Trees, shrubs, or climbers: 

Leaves simple, but sometimes deeply divided: 

Leaves very small and more or less ericoid Tamartcaceae 

Leaves not small: C, i ' ■ C ' ('■ 

Leaves digitatcly lobed Caricaceae 
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Leaves pinnately lobed or subdigitately nerved; calyx-tube 
very short; stamens hypogynous: 

No staminodes 

Pittosporaceae; see also Philadelphaceae ( Dichroa) 

Ring of staminodes outside the stamens Greyiaceae 

Leaves pinnately nerved or lobed; calyx-tube long; stamens 
mostly perigynous Turneraceae 

Leaves compound: 

Flowers in heads or dense spikes; petals valvate; ovary of 1 
carpel; ovules more than 1 Mimosaceae 

Flowers not in heads or dense spikes; ovary usually of more 
than 1 carpel; ovule solitary 

Anacardiaceae ; see also Connaraceae (in part) 
Flowers racemose; ovary of 5 carpels with numerous ovules 

Caricaceae 


GROUP 5 

One carpel or two or more united carpels with parietal placentation; 
ovary superior; petals present , more or less united 

Stamens free from the corolla-tube (to p. 53): 

Ovary composed of more than one carpel: 

Stamens numerous, more than twice the number of the corolla-lobes: 
Anthers opening by a longitudinal slit, with broadened truncate con¬ 
nective; seeds with copious ruminate endosperm; shrubs, trees, or 
climbers with exstipulate simple leaves Annonaceae 

Anthers without a broadened connective; fleshy plants with reduced leaves 
and often very spiny Cactaceae 

Anthers without a broadened connective; not fleshy; leaves coriaceous: 
Flowers spicate-racemose; petals with induplicate margins 

Flaco urtiaceae 

Flowers cymose-paniculate; corolla-lobes overlapping 

Hoplestigmataceae 

Stamens definite in relation to the corolla-lobes; anthers opening by terminal 
pores or pore; leaves mostly opposite with longitudinal main nerves 

Melastomataceae 

Stamens 4, connate at the base or up to the middle; anthers opening by a 
terminal pore; leaves primately nerved, alternate Polygalaceae 

Stamens 5-12; anthers neither appendaged nor opening by pores; leaves 
alternate or fasciculate, exstipulate; erect trees or shrubs: 
Branches with hooks; climbers Ancistrocladaceae 

Branches without hooks: 

Leaves fairly large; flowers more or less corymbose or paniculate: 

Not or rarely spiny; leaves not fasciculate; sepals 5, imbricate in bud; 
stamens 5; petals 5, at most connivent Pittosporaceae 
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Spiny shrubs; leaves often fasciculate Fouquieriaceae 

Leaves very small and scale-like; flowers in slender spikes or racemes 

Tamaricaceae 

Stamens 5; glabrous marsh herbs with verticillate leaves; flowers axillary, 
solitary Droseraceae 

Ovary composed of a single carpel (usually a legume); stamens free or more 
usually diadelphous or monadelphous, often 10, rarely numerous: 
Stamens connate into a sheath, or free; flowers mostly bisexual: 

Flowers actinomorphic; petals valvate; calyx gamosepalous or valvate; 
leaves usually bipinnate, rarely simply pinnate or reduced to phyllodes; 
flowers often collected into heads Mimosaceae 

Flowers zygomorphic or rarely actinomorphic; sepals imbricate or rarely 
valvate; petals imbricate, the upper (adaxial) one inside the others; 
leaves often pinnate or bipinnate 

Caesa/piniaceae ; see also some Connaraceae (with united petals) 
Flowers zygomorphic; petals imbricate, the upper (adaxial) one (the 
standard) outside the others, the lateral two (the wings) outside the 
abaxial pair (the keel) which are more or less united along their lower 
edges; leaves simple, digitate or simply pinnate Papilionaceae 

Stamens connate into a column with the anthers in a ring at the top; flowers 
dioecious; fruit a drupe; slender climbers Menispermaceae 

Stamens inserted on the corolla-tube, sometimes near the base (from p. 52): 
Stamens double the number of the corolla-lobes: 

Flowers zygomorphic Polygalaceae 

Flowers actinomorphic Caricaceae 

Stamens the same number as the corolla-lobes; corolla actinomorphic or 
nearly so: 

Leaves opposite: 

Carpels 2, more or less free; pollen granular Plocospermaceae 

Carpels 2, free; styles separate up to the common thickened apex; pollen 
agglutinated into masses; corona usually present Asclepiadaceae 
Carpels 2, connate into a 1- or 2-locular ovary; pollen not agglutinated: 
Stamens 5 or more; ovules numerous: 

Corolla-lobes valvate Gentianaceae 

Corolla-lobes imbricate or contorted: 

Herbs Hydrophyllaceae 

Trees or shrubs Potaliaceae 

Stamens 4; ovules numerous Bignoniaceae 

Stamens 4; ovules 1-2 in each loculus Verbenaceae 

Leaves alternate or radical: 

Corolla-lobes without opposite glands; flowers bisexual: 

Corolla-lobes imbricate or rarely contorted Hydrophyllaceae 

Corolla-lobes induplicate-valvate; leaves simple or trifoliolate 

Menyanthaceae 

Corolla-lobes with glands opposite to them; flowers unisexual 

A chariaceae 

Stamens fewer than the corolla-lobes, 4 or 2; corolla zygomorphic or rarely 

subactinomorphic: 
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Leafless parasitic (on roots), never green herbs; seeds minute, very numer¬ 
ous, with endosperm Orobanchaceae 

Leafy and not or rarely parasitic: 

Ovules numerous on each placenta: 

Mostly trees; seeds transverse, winged Bignoniaceae 

Mostly herbaceous; seeds minute, not winged Gesneriaceae 

Herbs; seeds not winged: 

Flowers mostly with characteristic glands (metamorphosed flowers) 
at the base of the pedicels; Old World Pedaliaceae 

Flowers without glands as above; New World Martyniaceae 

Ovules 1-2 on each placenta; stem and branches often 4-sided 

Verbenaceae 


GROUP 6 


One carpel or more than one united carpels with parietal placentation; 

ovary superior; petals absent 

Leaves modified into pitchers; flowers dioecious; stamens united into a 
column; ovary 3-4-locular with numerous ovules in each loculus; seeds 
elongate-fusiform; embryo straight Nepenthaceae 

Leaves not modified into pitchers: 

Submerged aquatic moss- or alga-like herbs; flowers dioecious; ovules 
numerous in each loculus; seeds microscopic, compressed 

Hydrostachyaceae 

Not submerged, etc., as in preceding: 

Stamens 6, 4 long and 2 short (tetradynamous); fruits often with a thin 
membranous false septum between the placentas; seeds without endo¬ 
sperm, with accumbent or incumbent cotyledons; sepals usually 4 

Cruciferae 


Stamens rarely 6, and then not tetradynamous: 

Stamens more than 1 (to p. 55): 

Ovary composed of 1 carpel; fruit usually a legume: 
Stamens more than 4; sepals not or rarely valvate: 
Stamens 10 or fewer by abortion: 

Leaves usually compound; flowers zygomorphic 
Leaves mostly simple; flowers actinomorphic: 
Leaves stipulate: 

Anthers erect in bud 
Anthers inflexed in bud 
Leaves exstipulate; flowers in catkins 
Stamens numerous: 

Flowers zygomorphic; fruit mostly a legume 
Flowers actinomorphic; fruit a berry 
Stamens 4, opposite the valvate calyx-segments 
Ovary composed of more than 1 carpel; at least with 2 
or more than 1 ovule: 

Ovary and fruit stipitate: 

Flowers not in catkins: 

Stamens more than 4; sepals rarely valvate 


Caesalpiniaceae 


Ulmaceae 

Moraceae 

Leitneriaceae 

Papilionaceae 
Flacourtiaceae 
Proteaceae 
or more placentas 


Capparidaceae 
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Stamens 4; sepals valvate, often coloured Proteaceae 

Flowers in catkins Salicaceae 

Ovary sessile: 

Flowers without a corona but sometimes with a hypogynous disk: 
Stamens hypogynous or flowers unisexual: 

Filaments connate into a tube, anthers up to 20, adnate to the 
outside of the tube; leaves pellucid-punctate Canellaceae 

Filaments free or slightly connate at the base: 

Seeds with endosperm: 

Leaves opposite; mostly shrubs; stipules mostly present 

Cistaceae ; see also Austrobaileyaceae 
Leaves alternate; trees or shrubs; stipules small, caducous or 
absent Flacourtiaceae 

Leaves alternate; more or less herbaceous, with large pinnately 
or digitately nerved leaves; flowers paniculate; no stipules 

Papaveraceae 

Seeds without endosperm; torus not dilated; fruit a capsule; 

branches leafy Salicaceae 

Seeds without endosperm; torus dilated at the back; stamens 10- 

20 ; fruit a berry; often spiny shrubs more or less aphyllous 

Resedaceae 

Stamens distinctly perigynous: 

Anthers inflexed in bud; staminodes rarely present; filaments free 

Lythraceae 

Anthers not inflexed in bud; staminodes often alternating with the 
fertile stamens; filaments free or connate; indumentum some¬ 
times stellate Flacourtiaceae 

Anthers not inflexed in bud; no staminodes; stamens 4, opposite 
the valvate sepals Proteaceae 

Flowers with a distinct corona, more or less perigynous Passijloraceae 
Stamen 1: 

Stems not articulated; leaves well developed; flowers bisexual, spicate; 

anther erect in bud Lacistemaceae 

Stems articulated; leaves reduced to scales; flowers unisexual, male 
spicate; anther inflexed in bud Casuarinaceae 


GROUP 7 

One carpel or two or more united carpels with parietal placenlation, 
ovary inferior; petals present, free from each other 

Aquatic herbs with floating or submerged leaves; petals numerous in several 
series; fruit a several-locular berry Nymphaeaceae 

ot aquatic, rarely marsh plants: 

Flowers bisexual: 

Anthers opening by pores; leaves mostly opposite with longitudinal main 
nerves; stamens definite, often double the number of the petals 

Melastomataceae 
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Anthers not opening by pores: 

Ovary-loculi not superposed: 

Stamens numerous, more than twice as many as the petals: 

Shrubs or trees with gland-dotted mostly opposite leaves Myrtaceae 
Leaves not gland-dotted, sometimes reduced or fleshy: 

Fleshy herbs or shrubs; leaves reduced Cactaceae 

Herbs with rough hairs; stamens often in bundles opposite the petals 

Loasaceae 


Trees or shrubs: 

Sepals gradually passing into the petals; endosperm ruminate 

Eupomatiaceae 

Sepals distinct from the petals Flacourtiaceae 

Stamens 4-12; shrubs or trees; calyx imbricate or valvate: 

Leaves alternate: 

Leaves often gland-dotted, not stipulate Escalloniaceae 

Leaves not glandular, mostly stipulate Grossulariaceae 

Leaves opposite, not stipulate Hydrangeaceae 

Stamens definite; usually herbs or weak climbers: 

Sepals and petals imbricate Philadelphaceae 

Sepals valvate; petals contorted; ovary usually 4-locular 

Onagraceae 

Sepals imbricate or valvate; petals imbricate or induplicate-valvate; 
herbs or climbers with often rough stinging hairs Loasaceae 
Ovary-loculi superposed in two series; leaves opposite or subopposite 

Punicaceae 


Flowers unisexual: 

Leaves gland-dotted; style simple Myrtaceae 

Leaves not gland-dotted; styles or stigmas usually 3: 

Shrubs, often armed with spines; leaves plicate or convolute in bud 

Grossulariaceae 

Herbs or herbaceous climbers: 

Stamens numerous; leaves stipulate; no tendrils; ovary closed, often 

winged Begoniaceae 

Stamens 3 or 5; no stipules; often with tendrils; ovary closed at the top 

Cucurbitaceae 

Stamens 4 to many; stipules absent; no tendrils; ovary often gaping at 
the top Datiscaceae 


GROUP 8 

One carpel or two or more united carpels with parietal placentas; 
ovary inferior; petals present , more or less united 

Stamens numerous; leaves often gland-dotted, mostly opposite Myrtaceae 
Stamens usually definite, rarely numerous, rarely more than twice the number 
of the corolla-lobes: 

Fleshy plants (often) usually with minute leaves; calyx-lobes, petals, and 
stamens numerous; style radiate at the apex Cactaceae 
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Above characters never combined; stamens mostly the same number, double, 
or fewer than the petals: 

Flowers unisexual; leaves alternate; tendrils often present; stamens mostly 

3; anthers often twisted Cucurbitaceae 

Flowers bisexual; leaves opposite or verticillate, without stipules; anthers 

mostly opening by terminal pores Melastomataceae 

Flowers bisexual, very rarely unisexual; leaves opposite or alternate, often 

stipulate; anthersnotopeningby pores, sometimes conniventat the apex: 

Leaves with interpetiolar or intrapetiolar stipules; flowers actinomorphic, 

stamens usually the same number as the corolla-lobes: 

Ovules numerous on the walls of the ovary; branches not hooked 

Rubiaceae 

Ovule solitary; branches hooked Ancistrocladaceae 

Leaves exstipulate (sometimes the leaves anisophyllous, the smaller appear¬ 
ing like a stipule): .. 

Evergreen trees or shrubs; corolla subactinomorphic; stamens 2, with 
very broad connective and sinuous anther-loculi Columelliaceae 
Shrubs; corolla actinomorphic; stamens numerous, with narrow con¬ 
nective; anther-loculi straight Flacourtiaceae 

Usually herbaceous, rarely subwoody plants; corolla more or less zygo- 


morphic: 

Stamens 4 or 2, often didynamous 
Stamens numerous; plants often roughly hairy 


Gesneriaceae 

Loasaceae 


GROUP 9 

One carpel or two or more united carpels with parietal placentas; 

ovary inferior; petals absent 

Leaves gland-dotted, opposite or alternate; stipules absent; stamens numer¬ 
ous; shrubs or trees rarely herbaceous Myrtaceae 

Leaves not gland-dotted or the leaves reduced to scales; mostly herbs: 

Root parasites with scale-like leaves; stamens monadclphous. 

Flowers unisexual Cytmaceae 

Flowers bisexual Hydnoracea * 

Green plants with well-developed leaves: 

Leaves alternate: 

Leaves stipulate, stipules sometimes adnate to the petiole: 

Flowers bisexual: 

Inflorescence not leaf-opposed; calyx present 

Inflorescence leaf-opposed; calyx absent 

Flowers unisexual; stamens usually numerous; ovary often winged 

Begoniaceae 

Leaves exstipulate; ovary often gaping at the top; stamens 4 to many, 
calyx not unilateral , Datiscaceae 

Leaves exstipulate; ovary closed at the top; stamens 6 to many; calyx 
unilateral, coloured; climbers Aristoloch.aceae 

Leaves opposite, ericoid; flowers crowded G rubbiaceae 


Saxifragaceae 

Saururaceae 
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GROUP 10 

One carpel or two or more united carpels with axile, basal , or apicalplacentation; 

ovary superior; petals present , free from each other 

Perfect stamens the same number as the petals and opposite to them; leaves 
alternate or rarely opposite or all radical (to p. 59): 

Leaves not gland-dotted; petals and stamens more or less hypogynous or 
subperigynous; disk usually conspicuous: 

Calyx-lobes or sepals imbricate: 

Petals imbricate or biseriately imbricate: 

Ovary 1-locular; ovules basal: 

Petals often biglandular towards the base; ovules few; leaves simple 
or compound; anthers opening by valves Berberidaceae 

Petals not glandular at the base; anthers opening by longitudinal slits: 
Ovules more than 1 in the ovary Primulaceae 

Ovule 1 in the ovary Portulacaceae 

Ovary 2-3-locular; ovules 2 in each loculus, horizontal or pendulous; 
stamens 4-5, sometimes only about 2 bearing anthers; no petaloid 
staminodes Sabiaceae 

Ovary 1-2-locular; ovule solitary, pendulous from near the top: 

Sepals free or only shortly united: 

Stamens alternating with petaloid staminodes Corynocarpaceae 

No staminodes; shrubs or small trees Flacourtiaceae 

Sepals united high up; leaves often crowded; mostly undershrubs 

Thymelaeaceae 

Petals valvate, mostly climbers with swollen nodes and leaf-opposed in¬ 
florescences: 

Fruits not enclosed by the calyx; ovary 6-2-locular; fruit baccate 

Vitaceae 

Fruits completely enclosed by the enlarged calyx; ovary 1-locular; fruit 
drupaceous Erythropalaceae 

Calyx-lobes valvate: 

Disk absent from the flowers: 

Trees and shrubs or rarely herbs; flowers not scapose: 

Leaves stipulate; stamens hypogynous: 

Ovary 8-iocular, deeply and laterally lobed; stamens 8, opposite the 

P eta * s Dirachmaceae 

Ovary and other characters not as above; if stamens few then not 
opposite the petals Sterculiaceae 

Ovary 1-locular with a free central placenta, the ovules attached at 
the top; fertile stamens opposite the petals Medusandraceae 
Leaves exstipulate; stamens perigynous Lythraceae 

Herbs, mostly with rosettes of leaves; flowers in scapose inflorescences 

. Plumbaginaceae 

Disk present, perigynous; leaves mostly stipulate; ovary 2—4-locular; 
ovules erect; seeds mostly with copious endosperm and large straight 
embryo Rhanmaceae 
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Olacaceae 

Opiliaceae 


Disk present; leaves exstipulate: 

Ovules erect 
Ovules pendulous 
Leaves pellucid-punctate: 

Leaves simple, without stipules; ovules numerous; trees or shrubs; no 
tendrils: 

Petals and stamens hypogynous; ovary 1-locular; ovules numerous on a 
free-central placenta Myrsinaceae 

Petals and stamens perigynous; ovary 2-3-locular; ovules numerous on an 
axile placenta Heteropyxidaceae 

Leaves mostly compound, usually stipulate; inflorescence leaf-opposed; 
ovules 1-2 in each loculus; mostly climbers with tendrils Vitaceae 
Perfect stamens the same number as the petals and alternate with them or 
more numerous, very rarely fewer: 

Stamens 6, tetradynamous (4 long and 2 short); flowers usually actino- 
morphic; petals 4, often clawed; placentas 2 Cruciferae 

Stamens not as above, rarely 6: 

Style basal; stipules mostly persistent: 

Leaves simple; stamens numerous; stomata of the leaves usually with 
special subsidiary cells Rosaceae 

Leaves pinnate; stamens 10; disk large Simaroubaceae 

Style or styles terminal or subterminal, sometimes gynobasic: 

Flowers markedly zygomorphic: 

Stamens definite in number, 12 or fewer: 

Lower sepal not spurred; sepals 5, the inner 2 larger and often petaloid, 
wing-like; anthers often opening by an apical pore; seeds mostly 
with endosperm: 

Ovary 2- or more-locular; fruits not bristly Polygalaceae 

Ovary 1-locular; fruits bristly Krameriaceae 

Lower sepal not spurred; sepals 4—5 or rarely up to 12, subcqual; anthers 
opening by longitudinal slits; seeds mostly with copious endosperm 

Saxifragaceae 

Lower sepal subsaccate; trees or shrubs with pinnate stipulate leaves; 

stamens 4-5, free, inserted within the disk Melianlhaceae 

Lower sepal more or less elongated into a spur: 

Sepals usually 3; anthers connivent around the ovary, opening length¬ 
wise; seeds without endosperm Balsaminaceae 

Sepals 5, anthers free, opening lengthwise; seeds usually without 

endosperm: 

Stamens about 8; leaves alternate Tropaeolaceae 

Stamens 3-12, unilateral; leaves sometimes opposite Trigoniaceae 
Stamens 1-2 (rarely a few staminodes); leaves opposite Vochysiaceac 
Stamens more than 12: 

Stamens and petals hypogynous Tamaricaceae 

Stamens and petals perigynous or epigynous Rosaceae 

Flowers actinomorphic or very slightly zygomorphic: 

Stamens united into more than one separate bundle (phalanges) often 
opposite the petals (to p. 60): 
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Leaves opposite, often gland-dotted or with resinous lines, exstipulate; 
calyx imbricate: 

Herbs or shrubs; styles free from the base or nearly so; flowers bisexual 

Hypericaceae 

Trees or shrubs; styles mostly more or less united or stigma one and 
sessile or subsessile; flowers mostly unisexual Clusiaceae 

Leaves alternate (or if opposite then stipulate) or all radical: 

Sepals imbricate: 

Trees or shrubs: 

Flowers hypogynous: 

Leaves neither very small nor fleshy: 

Petals contorted 
Petals imbricate 

Leaves often small and crowded or fleshy 
Flowers perigynous: 

Herbs or very small undershrubs: 

Carpels 5, completely united 
Carpels 3, only partially united 
Sepals valvate; hairs on the leaves, &c., often stellate: 

Stamens free or monadelphous, or if united into bundles then some 
sterile Sterculiaceae 

Stamens in separate bundles, all fertile Tiliaceae 

Stamens free or at least not united into several bundles, sometimes more 
or less united at the base or into one bundle (monadelphous) (from 
P-59): 

Leaves opposite or verticillate or rarely fasciculate, never all radical or 
completely reduced (to p. 65): 


Bonnetiaceae 

Theaceae 

Tamaricaceae 

Flacourtiaceae 

Geraniaceae 

Dilleniaceae 


Leaves compound, rarely unifoliolate and then with a distinctly tumid 
petiole, sometimes sessile (to p. 61): 

Stamens numerous, more than twice the number of the petals: 
Leaves digitate: 

Leaves large; flowers in terminal racemes Caryocaraceae 

Leaves very small, sessile; flowers axillary, solitary Baueraceae 
Leaves pinnate; petals and stamens subhypogynous Eucryphiaceae 
Stamens definite, not more than twice as many as the petals; disk 
usually present: 


Leaves gland-dotted; disk usually present between the stamens and 
ovary; ovary often deeply lobed; loculi 2-ovuled; ovules pen¬ 
dulous; stipules rarely present Rutaceae 

Leaves not gland-dotted, sometimes fleshy: 

Leaves stipulate (to p. 61): 


Ovules pendulous from the central axis, 2 or more in each loculus; 
disk often fleshy, rarely absent: 

Stipules persistent and often paired; shrubs or herbs; leaves 
mostly 2-foliolate or pinnate; filaments often with a scale 
or gland attached to the base Zygophyllaccac 

Stipules often deciduous; leaves 3-8-foliolate; disk perigynous 

Cunoniaceae 
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Ovule pendulous, solitary in each loculus; disk usually within the 
stamens; trees or shrubs; leaves mostly pinnate; filaments 
nude, pilose, or with a scale at the base Simaroubaceae 

Ovules ascending; stamens inserted outside the disk 

Staphyleaceae 

Leaves exstipulate: 

Stamens with free filaments, mostly twice as many as the petals: 
Leaves digitately 3-foliolate, sessile Saxifragaceae 

Leaves pinnate, stalked: 

Ovules mostly 2 in each loculus Burseraceae 

Ovule 1 in each loculus Simaroubaceae 

Stamens with more or less connate filaments, often double the 
number of the petals Meliaceae 

Stamens free, fewer than the petals; ovules 2 or rarely up to 8 in 
each loculus Oleaceae 

Stamens as many as the petals, free; ovules numerous in each 
loculus, at least more than 2 Staphyleaceae 

Stamens as many as or more than the petals; ovules 2 in each 
loculus, collateral; ovary compressed at right angles to the 
septum _ _ Aceraceae 

Leaves simple, but sometimes deeply and variously divided: 

Ovary stipitate on a gynophore; stamens usually numerous, mostly 
more than twice as many as the petals, or if fewerthen leaves gland- 
dotted; seedswithout endosperm or very little; petals often clawed: 

Leaves not gland-dotted: 

Ovules on the walls or on the intrusive septa Capparidaceae 

Ovules on the central axis or from the base of the ovary 

Caryophyllaceae 

Leaves gland-dotted Rutaceae 

Ovary sessile or rarely very slightly stipitate: 

Stamens more than twice as many as the petals (to p. 62). 

Calyx imbricate or calyptratc (to p. 62): 

Sepals mostly 2, caducous; petals 4, often crumpled in bud; 

filaments free Papaveraceae 

Sepals more than 2, mostly persistent; petals usually 5. 

Stipules absent: 

Stamens united into 5 bundles which arc connate nearly to the 
top; style single Hypericaceae 

Stamens free or united into a mass; flowers usually dioecious or 

polygamous: . 

Leaves opposite, not fasciculate; unarmed Uusiaceae 

Leaves fasciculate; spiny fleshy shrubs Didiereaceae 

Stipules present: 

Leaves pinnately nerved: 

Stamens free or very shortly connate only at the base, styles 
2-3, free; leaves with numerous very fine transverse veins; 
stipules mostly paired, lateral, rigid; flowers paniculate 
or fascicled Quiinaceae 
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Stamens free, very numerous: 

Styles 5-12; leaves with small caducous intrapetiolar stipules; 

flowers solitary, showy Eucryphiaceae 

Styles 20-25; ovary with as many loculi; flowers paniculate 

Medusagynaceae 

Style 1; stigma 3-lobed Theaceae 

Stamens 10-15, free; style with 2-6 stigmas; leaves rather 
fleshy, with small persistent stipules; flowers in cymes 

Zygophyllaceae 

Leaves with 3 or more longitudinally parallel main nerves 

Melastornataceae 

Calyx valvate: 

Stamens free or very shortly connate at the base: 

Stamens not inflexed in bud: 

Stipules paired, not interpetiolar Tiliaceae 

Stipules single, interpetiolar Rhizophoraceae 

Stipules absent Philadelphaceae 

Stamens inflexed in bud: 

Leaves stipulate; indumentum often stellate Euphorbiaceae 

Leaves exstipulate; indumentum rarely stellate: 

Flowers sometimes large and showy, petals clawed; ovary 
few-locular Lythraceae 

Flowers with small sessile petals; ovary many-locular 

Sonneratiaceae 

Stamens monadelphous or in fascicles opposite the petals, the 
latter contorted or imbricate; leaves usually stipulate; hairs 
often stellate Sterculiaceae 

Stamens not more than twice as many as the petals: 

Trees, shrubs, or woody climbers (to p. 64): 

Leaves stipulate, sometimes stipules rudimentary or of hairs (to 
p. 63): 

Stipules intrapetiolar, often connivent into one or adnate to the 
petiole: 

Sepals not glandular outside and not accrescent in fruit; hairs 
not medifixed Erythroxylaceae 

Sepals usually glandular outside or accrescent in fruit; hairs 
medifixed; leaves often biglandular at the base 

Malpighiaceae 

Stipules not intrapetiolar, sometimes rudimentary: 

Disk absent or inconspicuous or of separate glands; calyx often 
glandular: 

Stamens free or shortly united at the base: 

Calyx mostly with a pair of glands outside; trees, shrubs, or 
climbers; filaments of stamens without a scale 

Malpighiaceae 

Calyx not glandular; anther-loculi collateral: 

Filaments of stamens often with a scale attached 

Zygophyllaceae 
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Filaments without a scale Cunoniaceae 

Calyx not glandular; anther-loculi back to back; trees or 
shrubs; filaments without a scale; petals 4; stamens 4 

Salvadoraceae 

Stamens united into a long tube; sepals not glandular; ovary 
5-locular with 2 ovules in each; calyx valvate 

Rhizophoraceae 

Disk present, conspicuous; calyx not glandular: 

Flowers bisexual: 

Stamens inserted on or below the margin of the disk; fila¬ 
ments subulate: 

Stamens 3-5 Celastraceae 

Stamens 8-10: 

Sepals imbricate; filaments on the inside of the disk 

Ctenolophonaceae 

Sepals valvate; filaments on the edge or on the outside of 
the disk Rhizophoraceae 

Stamens usually 3, inserted on the disk; filaments flattened or 
connivent, often adnate to the ovary Hippocrateaceae 
Flowers unisexual; ovules pendulous from the apex of each 
loculus: 

Seeds often carunculate; flowers rarely in heads 

Euphorbiaceae 

Seeds not carunculate; flowers arranged in dense heads; hairs 
stellate Hamamelidaceae 

Leaves exstipulate or stipules gland-like: 

Stamens united into a tube: 

Stamens more than 4; flowers bisexual Mehaceae 

Stamens 4; flowers unisexual Clusiaceae 

Stamens free or very shortly united at the base: 

Anthers opening at the apex by a pore; stamens as many as or 
twice as many as the petals: 

Leaves often with 3-9 longitudinally parallel main nerves; 

anthers often appendaged at the base Melastomaiaceae 
Leaves with a single main nerve; anthers not appendaged at the 
b ase Tremandraceae 

Anthers opening by slits lengthwise: 

Ovules numerous in each loculus: 

Petals and stamens hypogynous; flowers bisexual: 

Stamens 10; embryo large, the endosperm very scanty 

Ledocarpaceae 

Stamens 5; embryo small, with copious endosperm 

Pitiosporaceae 

Petals and stamens hypogynous; flowers unisexual 

Clusiaceae 

Petals and stamens perigynous; flowers bisexual 

Lythraceae ; see also small part of Rhiladelphaceae and 

Hydrangeaceae 



64 


THE FAMILIES OF FLOWERING PLANTS 


Ovules few in each loculus: 

Sepals 2-glandular outside; hairs on the leaves (when present) 
medifixed; shrubs or climbers: 

Fruits usually winged; styles often 3 Malpighiaceae 

Fruits drupaceous; style one Simaroubaceae 

Sepals not glandular; hairs not medifixed: 

Ovules pendulous from the apex of each loculus, or axile: 
Sepals imbricate or open: 

Sepals free or calyx-tube very short: 

Stamens hypogynous: 

Petals imbricate Linaceae 

Petals valvate Icacinaceae 

Stamens perigynous: 

Ovary 5-locular; ovules 2 in each loculus 

Escalloniaceae 


Ovary 4-locular; ovule solitary Cimoniaceae 

Sepals connate into a long or rather long tube 

Thymelaeaceae 

Sepals valvate: 

Stamens hypogynous: 

Petals contorted Vivianiaceae 

Petals induplicate-valvate Tremandraceae 

Stamens perigynous Combretaceae 

Ovules erect or ascending from the base of each loculus: 
Calyx imbricate: 

Filaments subulate or filiform: 

Leaves mostly palmately lobed, or if not so then disk 


absent; ovary and fruit flattened 
the septum 


at right angles to 
Aceraceae 


Leaves pinnately lobed; disk present: 

Flowers bisexual Celastraceae 


Flowers dioecious or polygamous Clusiaceae 

Filaments flattened Hippocrateaceae 

Calyx valvate; stamens 3-5; style short: 

Leaves not gland-dotted: 


Sepals free or nearly so Anacardiaceae 

Sepals united into a long tube; the 2 posticous petals 
olten larger than the others Lythraceae 

Sepals united into a short tube; petals equal Podoaceae 
Leaves gland-dotted Rutaceae 

Herbs, sometimes woody at the base (from p. 62): 

Ovary incompletely septate with free-central or basal placentation; 
leaves mostly stipulate: 

Sepals the same number as the petals, 3-5, free or connate; petals 

c ?~ 5 : ° ftCn clawed Caryophyllaceae 

oepals the same number as the petals but often with as many 

accessory lobes, connate into a tube; anthers inflexed in bud 


Lythraceae 



THE FAMILIES OF FLOWERING PLANTS 65 

Sepals fewer than the petals, usually 2; petals 4-5 or more 

Portulacaceae 

Ovary completely septate: 

Leaves stipulate: 

Stipules paired: 

Branches not articulate; ovules numerous, attached to the 
central axis Elatinaceae 

Branches usually not articulated; ovules few, pendulous; sepals 
often unequal Geraniaceae 

Branches articulated; ovules few, pendulous or ascending; 
sepals equal Zygophyllaceae 

Stipules solitary, sometimes minute: 

Stamens distinctly perigynous; capsule circumscissile 

Ficoidaceae 

Stamens hypogynous, or slightly perigynous: 

Ovules pendulous; fruit a capsule or drupe, not circumscissile 

Linaceae 

Ovules basal or axile and spreading; fruit a valvular capsule, 
not circumscissile Molluginaceae 

Leaves exstipulate: 

Leaves with 3 or more longitudinally parallel nerves; anthers 
usually appendaged and opening by a terminal pore 

M elaslomataceae 

Leaves not as above; anthers opening by longitudinal slits: 
Stamens hypogynous or nearly so Molluginaceae 

Stamens perigynous: 

Anthers erect in bud Ficoidaceae 

Anthers infiexed in bud: 


Ovary superior; terrestrial or semi-aquatic herbs; cotyledons 
equal Lythraceae 

Ovary semi-inferior; floating aquatic herbs with leaves of 
two kinds, the lower much divided; fruit spiny 

Trapaceae 

Leaves alternate or all radical (from p. 60): 

Stamens more than twice the number of the sepals or petals (to p. 69): 
Sepals valvatc or open in bud (to p. 66): 

Anthers 2-locular (to p. 66): 

Anthers narrowly horseshoe-shaped, the loculi bent on themselves 


Gonystylaceae 

Anthers straight: 

Stamens free or slightly united at the base: 

Petals and stamens hypogynous or flowers unisexual: 

Stipules present: 

Flowers bisexual; indumentum often stellate Ti/iaceae 


Flowers unisexual; indumentum rarely stellate 


Euplxorbiaceae 

Stipules absent; calyx cupular; stamens in several series; anthers 
opening by a pore or short slit Scylopelalaceae 


coyj 


r 
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Petals and stamens perigynous or epigynous: 

Leaves stipulate; stipules mostly paired; ovary 2-locular; styles 
subulate, free Hamamelidaceae 

Leaves exstipulate: 

Anthers indexed in bud; calyx tubular Lythraceae 

Anthers erect in bud: 

Leaves simple; wood not resinous: 

Ovary incompletely septate, wholly superior Olacaceae 
Ovary completely septate, partly inferior Styracaceae 
Leaves compound or unifoliolate; wood resinous 

Anacardiaceae 

Stamens more or less united into a tube or into bundles, hypo- 
gynous; indumentum usually stellate: 

Anthers opening longitudinally Sterculiaceae 

Anthers opening by pore-like short slits Scytopetalaceae 

Anthers 1-locular; stamens monadelphous; calyx with or without an 
epicalyx: 

Trees or rarely shrubs; leaves digitately compound or simple; 
carpels not or very rarely splitting away from the central axis 
in fruit Bombacaceae 

Mostly herbs; leaves simple; carpels often splitting away from the 
central axis or becoming free in fruit Malvaceae 

Sepals imbricate or rarely completely connate or calyptrate or 
cupular: 


Anthers narrowly horseshoe-shaped, the loculi bent on themselves 

Gonystylaceae 

Anthers straight: 

Petals and stamens perigynous: 

Leaves stipulate: 

Seeds with endosperm and a curved embryo; mostly herbs 

Portulacaceae 

Seeds without endosperm or with very little: 

Ovary with usually more than 2 carpels or sometimes only one; 

flowers not or very rarely capitate Rosaceae 

Ovary of 2 carpels; flowers often capitate Hamamelidaceae 
Leaves exstipulate: 

Stamens free from the petals: 

Flowers not capitate: 

Petals not crumpled in bud; ovules pendulous from the apex 
of each loculus: 

Leaves stipulate Rhizophoraceae 

Leaves without stipules Flacourtiaceae 

Petals often crumpled in bud; ovules basal or from the inner 
angle of each loculus; sepals valvate Lythraceae 

Flowers capitate, asymmetric; involucre coloured 


Hamamelidaceae 

Stamens inserted on the base of the petals Styracaceae 
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Petals and stamens more or less hypogynous or flowers unisexual; 
disk often present: 

Trees, shrubs, or woody climbers (to p. 68): 

Leaves compound or rarely unifoliolate and then with a tumid 
petiole: 

Leaves pinnate; petals not calyptrate: 

Ovule ascending: 

Leaves gland-dotted; style or styles central Rutaceae 

Leaves rarely gland-dotted; styles or stigmas often separated: 
Wood resinous Anacardiaceae 

Wood not resinous, not bitter Sapindaceae 

Wood not resinous, very bitter Simaroubaceae 

Ovule or ovules pendulous: 

Stamens free; wood with resin ducts Anacardiaceae 

Stamens more or less free from one another; wood without 
resin ducts Simaroubaceae 

Stamens united into a tube Meliaceae 

Leaves digitate 3-5-foliolate; petals calyptrately connate; styles 
short, 8-20; embryo spiral Caryocaraccae 

Leaves simple: 

Leaves stipulate: 

Flowers unisexual: 

Disk present Euphorbiaceae 

Disk absent Flacourtiaceae 

Flowers bisexual: 

Torus enlarged after flowering; ovary mostly deeply lobcd, 
the carpels becoming separated in fruit; anthers often 
opening by pores Ochnaceae 

Torus not enlarged: 

Ovary stipitate; sepals more or less connate into a tube 

Capparidaceae 

Ovary sessile; sepals usually free: 

Sepals 3; stipules caducous; flowers cymosc or paniculate; 
petals contorted; stamens 10 or more, inside a ring of 
staminodcs; ovary 3-locular; Mascarcne Islands 

Schizolaenaceae 

Sepals 4; ovary 2-locular Sphaerosepalaceae 

Sepals 5; no staminodcs: 

Calyx enlarged and wing-like in fruit: 

Flowers mostly rather small and not showy; petals much 
contorted Dipterocarpaceae 

Flowers showy; ovary 1-locular with a basal placenta 

Ochnaceae 

Calyx not enlarged: 

Leaves digitately lobed; flowers large, handsome; anthers 
opening by short pore-like confluent slits at the 
apex; petals imbricate or slightly contorted 

Cochlospermaceae 
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Leaves not lobed; flowers small: 

Sepals contorted; stipules very small Ixonanthaceae 
Sepals imbricate; stipules large and intrapetiolar 

Irvingiaceae 


Leaves not stipulate: 

Ovary and fruit stipitate Capparidaceae 

Ovary and fruit not stipitate: 

Seeds arillate; ovary composed of 1 carpel; leaves mostly 
with very prominent pinnately parallel lateral nerves; 
stamens usually persistent Dilleniaceae 

Seeds not arillate; ovary usually composed of 2 or more 
carpels: 

Sterile flowers with modified pitcher-like saccate or spurred 
bracts Marcgraviaceae 

Sterile flowers not present; no modified bracts: 

Ovary 1-locular, composed of 1 carpel: 

Stamens more than 10, free: 

Leaves pellucid-punctate, rather large and coriaceous 

Winteraceae 

Leaves usually very small and crowded Tamaricaceae 
Ovary 2- or more-locular: 

Anthers basifixed; seeds usually few: 

Petals contorted Bonnetiaceae 

Petals imbricate Theaceae 

Anthers versatile; seeds numerous, small: 

Climbers; flowers often unisexual; sepals scarcely im¬ 
bricate; styles numerous, free Actinidiaceae 

Erect trees or shrubs; flowers mostly bisexual; sepals 
very much imbricate; styles 3-5, free or connate 
at the base; anthers opening by pores 

Saurauiaceae 

Trees or shrubs; flowers bisexual; style simple, slender, 
entire or minutely dentate Humiriaceae 

Anthers versatile; seed solitary; leaves fasciculate; spiny 
plants Didiereaceae 

Herbs, rarely somewhat woody at the base (from p. 67): 

Carpels not sunk in the torus: 

Leaves neither sticky glandular, setose-ciliate, nor modified into 
pitchers: 

Anthers opening by longitudinal slits: 

Stamens quite free from one another: 

Sepals more than 2 Helleboraceae 

Sepals 2 Portulacaceae 

Stamens connate at the base; leaves pinnate Oxalidaceae 
Anthers opening by a short porc-like terminal slit 

Cochlospermaceae 

Leaves very sticky—glandular or ciliate with setose teeth, not 
modified into pitchers Droseraceae 
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Leaves modified into tubes or pitchers; stamens numerous, free; 
ovary 3-5docular; ovules numerous Sarraceniaceae 

Carpels sunk in the torus; aquatic plants with peltate leaves 

Nymphaeaceae 

Stamens definite in number in relation to the sepals or petals, often the 
same number or twice as many or fewer (from p. 65): 

Leaves compound, rarely unifoliolate and then with a distinctly tumid 
petiole (to p. 70): 

Stamens united into a tube; leaves pinnate or rarely unifoliolate: 
Leaves exstipulate Meliaceae 

Leaves with intrapetiolar stipules Melianthaceae 

Stamens free or united only at the base: 

Leaves stipulate: 

Herbaceous or slightly woody; leaves digitately or pinnately 
compound: 

Stamens without a scale at the base of the filaments; flowers 

actinomorphic Oxalidaceae 

Stamens with a scale at the base of the filaments; flowers actino¬ 
morphic Zygophyllaceae 

Stamens without a scale at the base; flowers more or less zygo- 

morphic Melianthaceae 

Trees, shrubs, or climbers: 

Ovules axile Lepidobotryaceac 

Ovules pendulous; stipules convolute, axillary, often very long; 

leaves simple Irvingiaceae 

Ovules ascending; leaves compound; habit often climbing: 
Stipules lateral Sapindaceae 

Stipules intrapetiolar Melianthaceae 

Leaves exstipulate: 

Leaves gland-dotted Rutaceae 

Leaves not gland-dotted: 

Ovules pendulous from towards the apex of each loculus: 

Ovules 8-12, 2-scriatc; flowers small, paniculate Meliaceae 
Ovules solitary or collateral: 

Leaves 2-foliolatc Balanitaceae 

Leaves not 2-foliolate: 

Ovary of more than 1 carpel; wood mostly resinous 

Burseraceae 

Ovary of more than 1 carpel; wood with bitter bark but not 
resinous Simaroubaceae 


Ovary of 1 carpel; wood resinous Anacardiaceae 

Ovules paired, superposed Akaniaceae 

Ovules ascending or horizontal: 

Ovules numerous on axile placentas, horizontally spreading: 
Sepals, petals, and stamens 8, rarely 5; leaves trifoliolate; 

stigmas sessile, 8-raycd Tovariaceae 

Sepals 5, petals 5; stamens 10 or 5; leaves pinnate 

A verrhoaceae 
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Ovules mostly few or one; above characters not associated: 
Herbs with sensitive leaves Oxalidaceae 

Trees or shrubs: 

Ovules mostly 2 in each loculus, superposed; styles various 

Rutaceae 

Ovules about 8 in each loculus; style 1 Meliaceae 

Ovules 2 in each loculus, collateral; style simple 

Connaraceae 

Ovules 1 or more in each loculus, erect or ascending; style 
simple or divided Sapindaceae and Hippocastanaceae 
Ovule 1 in each loculus; style lobed or styles separate; wood 
with resin ducts Anacardiaceae 

Leaves simple, rarely completely reduced: 

Anthers opening by valves: 

Leafless parasitic herbs on roots of trees Monotropaceae 

Leafy trees or shrubs; but sometimes leafless at time of flowering: 
Ovary composed of 2 carpels; stipules often present, mostly paired; 

flowers often capitate Hamamelidaceae 

Ovary composed of 1 carpel; stipules absent Lauraceae 

Anthers opening by apical pores: 

Leaves with 3 or more longitudinally parallel main nerves; con¬ 
nective of the anthers often produced at the base 

Melastomataceae 

Leaves pinnately nerved or nerves obscure: 

Petals induplicate-valvate; ovary 2-locular; anthers 2- or 4-locular 

Tremandracede 

Petals imbricate or contorted: 

Ovary deeply lobed: 

Torus enlarging in fruit and the carpels often becoming separate; 

ovules 1-2 in each loculus Ochnaceae 

Torus not enlarged; herbs, leaves mostly radical, rounded 

Pyrolaceae 

Ovary not deeply lobed; torus not enlarged: 

Ovules numerous in each loculus; leaves fairly large and broad 

Clethraceae 

Ovules 1-3; fruits winged Cyrillaceae 

Ovules several in each loculus or in the ovary; leaves narrow 

Pi ttosporaceae 

Ovule usually solitary; leaves very narrow; not glandular 

Polygalaceae 

Ovules 1-2 

Leaves very glandular-pilose, circinate in bud Byblidaceae 
Leaves not as above Pentaphylacaceae 

Anthers opening by slits lengthwise: 

Shrubs or trees (to p. 74): 

Leaves stipulate (to p. 71): 

Calyx persistent and wing-like in fruit; leaves often with prominent 
parallel lateral nerves; petals contorted Dipterocarpaceae 
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Calyx not wing-like in fruit; petals rarely contorted: 

Flowers unisexual: 

Disk absent; petals not bilobed: 

Ovules more than 1 in each ovary Flacourtiaceae 

Ovule 1 in each ovary Pandaceae 

Disk present; petals bilobed Chailletiaceae 

Disk present: 

Stipules conspicuous, persistent Euphorbiaceae 

Stipules very inconspicuous, caducous Celastraceae 

Flowers bisexual: 

Stamens perigynous, inserted on the calyx-tube: 

Ovary 1-locular, composed of one carpel Rosaceae 

Ovary 2-locular, composed of 2 or more carpels 

Hamamelidaceae 

Ovary 3-locular at the base, 1-locular at apex 

Dipentodontaceae 

Stamens hypogynous or inserted on or at the base of a disk: 
Stipules axillary, convolute in bud, often very long: 

Petals not appendaged inside:. 

Sepals contorted fxonanthaceae 

Sepals imbricate: 

Flowers in panicles; sepals 5 Irvingiaceae 

Flowers solitary, axillary; sepals 10-8 Strasburgeriaccae 

Petals appendaged inside Erythroxylaceae 

Stipules not axillary: 

Disk absent, or torus sometimes enlarging in fruit but not 
glandular: 

Sepals 3, much imbricate; petals imbricatc-contorted; sta¬ 
mens inserted inside a cup of staminodcs; Mascarene 
Islands Schizolaenaceae 

Sepals 5; no cup of staminodes present: 

Sepals valvatc; anthers 4-locular Huaceae 

Sepals imbricate; anthers 2-Iocular: 

Stamens 10, in 2 scries; hairs of the leaves when present not 
medifixed; petiole not glandular Erythroxylaceae 
Stamens 8; hairs not medifixed; petiole not glandular; 

ovary 4-locular; racemes catkin-like Stachyuraceae 
Stamens 10, in 1 series; hairs of leaves often medifixed; 

petiole often glandular like the sepals A lalpighiaceae 
Stamens usually numerous; hairs of leaves when present 
not medifixed; petiole not glandular Ochnaccae 
Disk present, annular or of separate glands: 

Petals entire or emarginate; ovules erect: 

Petals valvatc Goupiaceae 

Petals imbricate Celastraceae 

Petals often deeply lobed; ovules pendulous Chailletiaceae 
Leaves exstipulate: 

Stamens united into a tube 


Meliaceae 
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Stamens united into a column Aptandraceae 

Stamens free or connate only at the base: 

Stamens hypogynous or very slightly perigynous (to p. 73): 
Sterile flowers with modified pitcher-like bracts; mostly epi¬ 
phytes Marcgraviaceae 

Sterile flowers without modified bracts, or sterile flowers not 
present: 

Stamens double the number of the petals or fewer only by the 
abortion of some anthers (to p. 73): 

Sepals usually with two large glands outside; hairs of leaves 
medifixed; ovary 3-locular, with 1 ovule in each loculus, 
seeds without endosperm; fruit often winged 

Malpighiaceae 

Sepals not glandular; hairs rarely medifixed: 

Ovary 1-locular: 

Ovary of 1 carpel: 

Torus forming a stipe 

Anacardiaceae ; see also Podoaceae 
Torus not forming a stipe Phytolaccaceae 

Ovary of more than 1 carpel: 

Leaves very small; flowers spicate-racemose 

Tamaricaceae 

Leaves not very small; ovary 1-locular with 1 free central 
placenta Stegnospermaceae 

Ovary completely 2- or more-locular (or nearly completely 
5-locular): 

No disk; leaves reduced or scale-like; placenta basal 

Molluginaceae 

Disk present; leaves not gland-dotted; petals mostly 

valvate: 

Flowers bisexual Olacaceae 

Flowers polygamo-dioecious Sapindaceae 

Disk present, often intrastaminal; leaves gland-dotted 

Rutaceae 

Disk extrastamina!, cupular, crowned with 10 gland-like 
staminodes; ovary imperfectly 5-locular; soft-wooded 
trees with geranium-like leaves Greyiaceae 

Disk intrastaminal, closely girding the ovary, not lobed; 
leaves not gland-dotted: 

Ovary 5-7-locular Humiriaceae 

Ovary 2-5-1 ocular Cyrillaceae 

Disk absent: 

Flowers unisexual; ovary 3-4-locular: 

Male petals imbricate Pentadiplandraceae 

Male petals valvate Pandaceae 

Flowers bisexual; ovary 2-locular; petals imbricate 

Koeberliniaceae 
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Stamens the same number as the petals or fewer: 

Disk absent; flowers polygamous, axillary, solitary or fas¬ 
ciculate : 

Carpels not on a gynophore: 

Ovules numerous; anthers opening lengthwise or by apical 
pores; style simple; embryo minute in copious endo¬ 
sperm Pittosporaceae 

Ovules 6 in each of the 2 loculi Koeberliniaceae 

Ovules 1-2 in each loculus, pendulous: 

Petals imbricate or contorted, clawed; anthers opening 
by slits Linaceae 

Petals imbricate, not clawed: 

Anthers opening by an apical pore Theaccae 

Anthers opening by slits Pellicieraceae 

Petals imbricate, sessile; anthers opening by slits length¬ 
wise Aquifoliaceae 

Ovule 1 in each loculus, basal Tetrameristaceae 

Carpels on a gynophore Cneoraceae 

Disk present: 

Petals valvate; ovules pendulous: 

Stamens opposite the petals Olacaceae 

Stamens the same number as and alternate with the petals 

Jcacinaceae 


Petals imbricate or contorted: 

Petals more or less spreading: 

Leaves not gland-dotted but sometimes lepidote: 
Stamens usually 5: 

Ovules 1-3 in each loculus: 

Ovule solitary; wood resinous Anacardiaceae 

Ovules mostly 2 in each loculus; wood not resinous: 
Leaves not lepidote Celastraceae 

Leaves densely lepidote Aextoxicaceae 

Ovules 1-3; wood not resinous; flowers in slender 
racemes Cyrillaceae 

Ovules several to many Pittosporaceae 

Stamens 3, with flattened filaments; wood not resinous; 
flowers cymose Hippocrateaceae 

Leaves gland-dotted Rutaceae 

Petals erect, more or less connivcnt: 

Petals connivent in the upper part; small herbs with a 
woody branched rhizome Stackhousiaceae 

Petals free in the upper part; shrubs or small trees 

Epacridaceae 

Stamens very distinctly perigynous (from p. 72): 

Leaves with 3 or more longitudinally parallel main nerves 

Melastomataceae 

Leaves with more or less pinnate nervation: 

Carpels free at the apex; leaves stipulate Hamamelidaceae 
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Carpels completely united; stipules absent: 

Anthers indexed in bud Lythraceae 

Anthers erect in bud: 

Petals scale-like, opposite the sepals; ovary wholly superior: 
Fruit a capsule Aquilariaceae 

Fruit indehiscent Thymelaeaceae 

Petals not scale-like, alternate with the sepals: 

Ovary wholly superior; petals more or less clawed; 
stamens only slightly perigynous; woody only at the 
base Molluginaceae 

Ovary semi-inferior; stamens very clearly perigynous; 
flowers often in heads; low shrubs with small leaves 

Bruniaceae 

Ovary quite superior; trees or shrubs with fairly large 
leaves Escalloniaceae 

Herbs, rarely slightly woody at the base (from p. 70): 

Parasites destitute of chlorophyll; leaves reduced to scales 

Mono tropaceae 

Not parasitic; leaves green: 

Leaves densely covered with sticky gland-tipped processes or 
setose-ciliate and bilobed, stipulate, often circulate in bud 

Droseraceae 


Leaves not glandular: 

Leaves stipulate: 

Stamens and petals hypogynous or flowers unisexual: 

Flowers bisexual: 

Sepals more than 2: 

Sepals valvate Tiliaceae 

Sepals imbricate: 

Ovary more or less deeply lobed Geraniaceae 

Ovary entire: 

Stipules not scarious; petals contorted Linaceae 

Stipules scarious; petals imbricate or small 

Molluginaceae 

Sepals 2, very much imbricate Portulacaceae 

Flowers unisexual Euphorbiaceae 

Stamens and petals perigynous; anthers indexed in bud 

Lythraceae 

Leaves exstipulate: 

Sepals 2, much imbricate Portulacaceae 

Sepals more than 2: 

Petals connivent in the upper part; small herbs from a woody 
branched rhizome Stackhousiaceae 

Petals not connivent: 

Petals and stamens hypogynous or very slightly perigynous: 
Petals contorted, fugacious, mostly large and conspicuous; 
embryo straight: 

Ovules pendulous; leaves entire or nearly so Linaceae 
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Ovules ascending; leaves dissected Limnanthaceae 

Petals imbricate or very small and inconspicuous; embryo 
curved Molluginaceae and Francoaceae 

Petals and stamens perigynous: 

Seeds with endosperm: 

Ovules more than 1 in each loculus, axile Saxifragaceae 
Ovule 1 in each loculus, basal Eremosynaceae 

Seeds without endosperm; carpels with a gland or scale at 
the base; anthers erect in bud Crassulaceae 

Seeds without endosperm; carpels without a gland or scale; 
anthers inflexed in bud Lythraceae 


GROUP 11 

One carpel or two or more united carpels with axile y basal , or apical 
placentation; ovary superior; petals present , more or less united 

Stamens the same number as and opposite to the corolla-lobes (to p. 76): 
Ovules solitary in the whole ovary or in each loculus of the ovary; style often 
lobed: 

Trees or shrubs, often with hard wood: 

Flowers mostly dioecious; petals imbricate or valvate; stamens mostly 
free from or attached to the base of the corolla Ebenaceae 

Flowers bisexual; stamens epipetalous: 

Petals imbricate; hairs often stellate or medifixcd: 

Flowers fasciculate in the leaf-axils or at the nodes; leaves alternate 

Sapotaccac 

Flowers in racemes or panicles; leaves opposite or subopposite 

Sarcospermaceae 

Petals valvate; hairs usually simple: 

Inflorescence not leaf-opposed; leaves simple Olacaceae 

Inflorescence leaf-opposed; leaves often compound Vitaceae 

Herbs or climbers: 

Corolla-lobes valvate; tendrils often present; inflorescence usually cymose- 
paniculate, leaf-opposed; leaves usually with the stipules adnatc to 
the petiole Vitaceae 

Corolla-lobes imbricate: 

Stamens connate into a column, free from the petals; stipules absent 

M enispermaccae 

Stamens free from each other and from the petals; stipules scarious, rarely 
absent Portu/acaceae 

Stamens more or less adnate to or inserted on the corolla P/umbaginaceae 
Ovules 2 or more in each loculus; style undivided; placentas often basal: 
Trees or shrubs often with gland-dotted leaves: 

Seeds with endosperm and short embryo; cotyledons not connate; anthers 
not transversely septate: 

Anthers introrsc; no staminodes Myrsinuceae 
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Anthers extrorse; staminodes present, alternating with the corolla-lobes 

Theophrastaceae 

Seeds without endosperm, elongated; embryo long and arcuate, ger¬ 
minating in the fruit; cotyledons connate into a tube; anthers trans¬ 
versely septate Aegicerataceae 

Herbs or climbers usually with compound leaves and leaf-opposed inflores¬ 
cence Vitaceae 

Herbs, often with rosettes of leaves; leaves not gland-dotted Primulaceae 
Stamens the same number as the corolla-lobes and alternate with them or 
more numerous or fewer: 

Stamens more thantwice as many as the corolla-lobes: 

Anthers opening by apical pores or short pore-like slits: 

Corolla-tube very short; stamens numerous, adnate to the base of the 
corolla; anthers not tailed Saurauiaceae 

Corolla-tube usually fairly long; stamens rarely many more than double 
the number of the corolla-lobes, not adnate to the corolla-tube; 
anthers often with tails Ericaceae 

Anthers opening by longitudinal slits: 

Flowers bisexual: 

Leaves simple, sometimes deeply divided: 

Bracts more or less pouch-like and adnate to the pedicels; stems climb¬ 
ing or epiphytic Marcgraviaceae 

Bracts and habit not as above: 

Stamens hypogynous: 

Sepals imbricate: 

Trees or shrubs Theaceae 

Herbs or slightly woody at the base Molluginaceae 

Sepals valvate: 

Stamens free or nearly so Tiliaceae 

Stamens monadelphous Malvaceae 

Stamens perigynous or epigynous; sepals usually imbricate: 

Leaves often gland-dotted and opposite Myrtaceae 

Leaves not gland-dotted, alternate Lecythidaceae 

Leaves digitately compound, opposite or alternate Caryocaraceae 

Flowers unisexual: 

Disk absent; leaves without stipules Ebenaceae 

Disk present; leaves usually with stipules Euphorbiaceae 

Stamens as many as or up to twice as many as the corolla-lobes or fewer: 
Stamens as many as or more than the corolla-lobes (to p. 82): 

Flowers zygomorphic: 

Ovary deeply 4-lobed; style gynobasic Labiatae 

Ovary not 4-lobed: style not gynobasic: 

Lower sepal elongated into a tubular spur; ovary 5-locular 

Balsaminaceae 

Lower sepal not spurred; ovary usually 2-locular: 

Ovules numerous: 

Leaves simple: 

Corolla-lobes induplicate or contorted Solanaceae 
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Corolla-lobes imbricate or folded Scrophulariaceae 

Leaves compound or 1-foliolate Bignoniaceae 

Ovules few: 

Anthers 2-locular, opening by a longitudinal slit Verbenaceae ; see 
also Chailletiaceae (Tapura), Stilbeaceae, and Chloanthaceae 
Anthers 1-locular, opening by a longitudinal slit Selaginaceae 

Anthers 1-2-locular, opening by a terminal pore Polygalaceae 
Flowers actinomorphic: 

Leaves opposite or verticillate, mostly exstipulate (to p. 78): 

Anthers opening by apical pores or pore-like slits: 

Filaments of the stamens often geniculate and infiexed; anthers mostly 
opening by a single (rarely 2) pore; leaves mostly with the main 
nerves longitudinally parallel Melastomataceae 

Filaments of the stamens neither geniculate nor infiexed; anthers 
opening by 2 pores; leaves without longitudinally parallel nerves: 
Woody plants with usually evergreen leaves; stamens hypogynous 

Ericaceae 

Herbs; stamens epipetalous Gentianaceae 

Anthers opening by longitudinal slits: 

Leaves gland-dotted or pustulate; petals usually shortly united: 

Styles terminal; stamens epipetalous Loganiaceae 

Style not inserted at the inner base of the carpels; stamens not epi¬ 
petalous Rutaceae 

Style inserted at the very inner base of the carpels; stamens epipetalous 

Boraginaceae 

Leaves not gland-dotted; petals usually joined high up: 

Style single entire, with often a large more or less capitate stigma: 
Pollen granular: 

Corolla scarious; mostly herbs with radical leaves and dense spikes 
of flowers Plantaginaceae 

Corolla not scarious; flowers not in dense spikes: 

Trees or shrubs; leaves often stipulate: 

Stamens 4 or more, rarely I: 

Ovary of united carpels: 

Corolla-lobes contorted; fruit a berry Potaliaceae 

Corolla-lobes imbricate; fruit usually a capsule: 

Intraxylary phloem present; indumentum when present 
neither glandular, stellate, nor lepidote Loganiaceae 
Intraxylary phloem absent; indumentum when present 
glandular, stellate, or lepidote Buddleiaceae 

Corolla-lobes valvatc: 

Fruit a capsule; seeds winged at each end Antoniaceae 
Fruit indehiscent, drupaceous or baccate; seeds not winged 

Strychnaceae 

Ovary of 2 separate carpels but stigmas united Periplocaceae 
Stamens usually 2; petals or corolla-lobes imbricate Oleaceae 
Mostly herbs or scramblers; leaves not stipulate: 

Embryo straight Spigeliaceae 
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Embryo curved or annular Solanaceae 

Pollen agglutinated in wax-like masses; flower usually with a corona; 

leaves exstipulate Asclepiadaceae 

Pollen granular; flower without a corona; leaves exstipulate: 
Corolla-lobes contorted or rarely valvate Apocynaceae 

Corolla-lobes imbricate: 

Leaves not verticillate Scrophulariaceae 

Leaves verticillate or very crowded: 

Seeds without endosperm Verbenaceae 

Seeds with endosperm; leaves linear or acicular; flowers in dense 
terminal spikes Stilbeaceae 

Styles with more than 1 separate stigmas: 

Stamens double the number of the corolla-lobes; petals united only 
at the base: 

Mostly herbaceous; flowers bisexual: 

Petals not numerous Lythraceae 

Petals numerous Molluginaceae 

Trees or shrubs; flowers dioecious Ebenaceae 

Stamens the same number as the corolla-lobes: 

Rudimentary stipules often present; stamens and corolla-lobes 4 

Salvadoraceae 

Stipules absent: 

Style gynobasic Boraginaceae 

Style terminal: 

Trees or shrubs: 

Ovules numerous in each loculus, or if solitary then corolla- 

lobes valvate Loganiaceae 

Ovules 1-2 in each loculus; corolla-lobes imbricate: 

Seeds without endosperm Verbenaceae 

Seeds with endosperm; indumentum often dense and consisting 
of stellate or dendriform hairs, rarely lepidote 

Chloanthaceae 

Herbs or herbaceous climbers: 

Ovary imperfectly locular by the intrusive parietal placentas 

Gentianaceae 

Ovary perfectly locular with axile placentas: 

Ovary 3-5-locular; style 3-5-lobed Polemoniaceae 

Ovary 2-locular; style simple Solanaceae 

Leaves alternate or all radical or reduced to scales, rarely absent: 
Leafless parasites destitute of chlorophyll; flowers bisexual: 

Ovary 1—4-6-lobed and -locular; ovules very numerous in each loculus 

Monotropaceae 

Ovary 10-14-lobed, 20-28-locular; ovules solitary in each loculus 

Lennoaceae 

Ovary more or less 2-locular; ovules 4 in the ovary Cuscutaceae 
Not parasitic or rarely so; leaves more or less green and normally 
developed: 

Leaves stipulate, stipules sometimes soon falling off: 
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Leaves densely covered with viscid processes, mostly all radical; 
often stemless herbs; flowers mostly in simple circinate cymes; 
placentas subbasal; styles 3-5, mostly free Droseraceae 

Leaves not as above: 

Flowers unisexual; petals not bifid; ovary usually 3-lobed and 
3-locular; calyx not wing-like in fruit Euphorbiaceae 

Flowers bisexual or unisexual; petals bifid or bilobed; calyx not 
wing-like in fruit Chailletiaceae 

Flowers bisexual; petals not bilobed; ovary 1-locular, 1-ovulate; 

stamens 5 or 10; calyx wing-like in fruit Ancistrocladaceae 
Flowers bisexual; ovary 3-locular; leaves with tendrils Cobaeaceae 
Leaves exstipulate: 

Stamens hypogynous or perigynous, free from the corolla or slightly 
adnate to its base (to p. 80): 

Anthers opening by terminal pores, often with appendages; calyx 
persistent, sometimes petaloid; corolla-lobes contorted or 
imbricate; woody plants Ericaceae 

Anthers opening by pores; without appendages: 

Ovary 3-2-locular; stamens 5; leaves linear, glandular-pilose; 

pollen grains not united in tetrads Byblidaceae 

Ovary partially 5-locular; stamens 10-8; leaves not as above; pollen 
grains in tetrads Pyrolaceae 

Anthers opening by longitudinal slits: 

Stamens 4-6: 

Leaves gland-dotted; ovary mostly deeply lobed; petals connivent 
by their claws; disk usually conspicuous between the stamens 
and ovary Rutaceae 

Leaves not gland-dotted; ovary mostly entire: 

Petals only slightly united at the base: 

Disk present in the flowers, usually conspicuous, not adherent 
to the ovary: 

Corolla-segments valvate; ovules 2-5 in each loculus: 

Stamens opposite the petals or more numerous than them 

Olacaceae 

Stamens the same number as and alternate with the petals 

Icacinaceae 

Corolla-segments and sepals imbricate; ovules numerous: 
Leaves not small and cricoid Pittosporaceae 

Leaves small and cricoid Tamaricaceae 

Disk absent, or if present, adherent to the ovary: 

Ovules numerous; sepals imbricate; not epiphytic 

Piltosporaccae 

Ovules numerous; sepals very imbricate; epiphytic or scan- 
dent; bracts 3-lobed Marcgraviaceae 

Ovules 1-2 in each loculus; indumentum not stellate or lepi- 
dote; calyx-lobes imbricate; leaves simple Aquifoliaceae 

Ovules 2 in each loculus, collateral, ascending; leaves pinnate 

Connaraceae 
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Ovules few in each loculus; indumentum often stellate or 
lepidote; calyx-lobes valvate or open Styracaceae 

Petals united high up; sometimes free at the base: 

Calyx-lobes valvate, herbaceous; anthers connivent around the 
style: 

Herbs; not aquatic Campanulaceae 

Trees or shrubs Burseraceae 

Calyx-lobes imbricate, rather leathery; shrubs or shrublets; 

anthers free Epacridaceae 

Calyx-lobes imbricate; herbs from a woody rhizome 

Stackhousiaceae 

Calyx-lobes very imbricate; aquatic herbs Plantaginaceae 

Stamens more than 6: 

Stamens connate into a tube Meliaceae 

Stamens free or slightly connate only at the base: 

Disk absent; corolla long and tubular: 

Calyx very much imbricate; flowers bisexual Fouquieriaceae 

Calyx not or very slightly imbricate; flowers unisexual 

Ebenaceae 

Disk present, or if inconspicuous or absent then the corolla-tube 
very short: 

Leaves gland-dotted, often compound or unifoliolate Rutaceae 
Leaves not gland-dotted, simple or very rarely compound: 
Disk present in the flowers: 

Leaves well developed, not small and ericoid: 

Leaves simple; bark not bitter: 

Petals contorted Cyrillaceae 

Petals valvate Olacaceae 

Leaves compound or unifoliolate; bark usually bitter 

Simaroubaceac 

Leaves small and ericoid; flowers in spikes or racemes 

Tamaricaceae 

Disk absent: 

Trees or shrubs: 

Ovules 1-2 in each loculus; indumentum not stellate; calyx- 
lobes imbricate: 

Calyx-tube very short Aquifoliaceae 

Calyx-tube long and slender Thymelaeaceae 

Ovules few in each loculus, indumentum often stellate or 
lepidote; calyx-lobes valvate or open Styracaceae 
Ovules numerous in each loculus Pentadiplandraceae 
Herbs; sepals often scarious Molluginaceae 

Stamens inserted on the corolla-tube or in a column adnate to the 
stigma (from p. 79): 

Style gynobasic: 

Style 1; fruit composed of pyrenes or nutlets: 

Flowers axillary; corolla-lobes plicate; ovary 5-locular 

Nolanaceae 



Convolvulaceae 

Brunoniaceae 

Icacinaceae 
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Flowers mostly in scorpioid cymes; corolla-lobes contorted or 
imbricate; ovary 2—4-locular Boraginaceae 

Styles 2; fruit mostly capsular Convolvulaceae 

Style not gynobasic, terminal: 

Corolla valvate or plaited in bud (in the latter case the limb may be 
somewhat twisted but is not truly imbricate): 

Ovules 1-4 in each ovary loculus: 

Ovules basal, erect: 

Anthers not united 
Anthers united into a tube 
Ovules pendulous from the top of the ovary 
Ovules numerous in each ovary loculus: 

Flowers with a corona; pollen agglutinated in wax-like masses 

Asclepiadaceae 

Flowers without a corona; pollen not agglutinated in wax-like 

masses Solanaceae 

Corolla imbricate or contorted in bud: 

Corolla contorted; ovary mostly 3-locular with axile placentas 

Polemoniaceae 

Corolla contorted; ovary I-2-locular: 

Carpels completely united Hydrophyllaceae 

Carpels more or less free: 

Pollen agglutinated in wax-like masses Asclepiadaceae 

Pollen not agglutinated in wax-like masses Apocynaceae 

Corolla imbricate; ovary 1-2- (rarely up to 5-) locular: 

Flowers arranged in a dense leafy head; shrubs with sessile 
imbricate leaves; ovary 2-locular Bruniaceae 

Flowers in dense spikes; herbs with radical leaves and broad 

sheathing petioles Planlaginaceae 

Flowers neither in heads nor in spikes, sometimes corymbose or 
cymose : 

Ovary 3-10-locular; leaves evergreen: 

Stamens 4-5: 

Anthers 2-locular Diapensiaceae 

Anthers 1-locular Epacridaceae 

Stamens 10 Polygalaceae 

Ovary 1-2- or spuriously 4-locular: 

Herbs: 

Style undivided or very shortly lobed; lower leaves opposite 

Gentianaceae 

Style deeply 2-lobed or styles 2; all the leaves alternate or 
radical Hydrophyllaceae 

Style undivided; stigmas terminal, small or more or less 
dilated; all the leaves alternate Solanaceae 

Trees or shrubs; fruits a pyrene or nut: 

Fruits winged Curdiopteridaceae 

Fruits not winged Ehretiaceae 

G 
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Stamens fewer than the corolla-lobes; leaves mostly opposite (from p. 76): 
Flowers actinomorphic: 

Stamens more than 1: 

Ovules numerous; corolla not dry and scarious: 

Ovary constantly and completely 2-locular: 

Herbs: 

Corolla-lobes induplicate or contorted-plicate Solanaceae 

Corolla-lobes imbricate Scrophulariaceae 

Shrubs; stamens 2 Oleaceae 

Ovary 1-locular or imperfectly 2-locular by the intrusive placentas 

Gesneriaceae 

Ovules 1-8 in each loculus of the ovary; capsule circumscissile; corolla 
scarious with 4 lobes; mostly herbs with radical leaves and spicate 
inflorescences Plantaginaceae 

Ovules 1-2 in each loculus of the ovary; corolla not scarious: 
Corolla-lobes not more than the calyx-lobes: 

Corolla-lobes quite equal; ovules mostly pendulous Oleaceae 

Corolla-lobes slightly unequal or limb oblique; ovules erect 

Verbenaceae 

Corolla-lobes about 3 times as many as the calyx-lobes’ Sapotaceae 
Stamen 1; corolla articulating above the base; flowers in corymbose 
panicles Antoniaceae 

Flowers zygomorphic: 

Placenta free-basal, more or less globose; ovules numerous; ovary 1- 
locular; stamens 2, anthers 1-locular; stigma sessile or style very 
short; aquatic or swamp plants Lentibulariaceae 

Placentas axile, or if subbasal then ovules very few: 

Ovules numerous in the whole ovary or in each loculus of the ovary, or 
if 2 then superposed: 

Anthers mostly free from each other; ovary completely 2-locular, with 
the placentas on the septum; loculi ad- and abaxial 

Scroph ulariaceae 

Anthers often coherent; ovary imperfectly 2-locular by the variously 
intrusive parietal placentas, the latter placed right and left of the 
floral axis Gesneriaceae 

Anthers free but connivent; ovary mostly 2-locular and then the loculi 
ad- and abaxial (antero-posterior); leaves often compound; woody 
plants, very rarely herbaceous; seeds often winged, transverse 

Bignoniaceae 

Anthers often connivent in pairs; ovary 1-4-locular; fruit usually with 
a hard endocarp; seeds not winged: 

Herbs with vesicular glands; leaves opposite or alternate; fruit some¬ 
times prickly; disk mostly inconspicuous Pedaliaceae 

Herbs or rarely shrubs with tumid nodes and opposite or verticillate 
leaves; seeds inserted on hardened outgrowths from the central 
placentas; leaves often prominently marked with cystoliths; 
valves of the capsule opening elastically from the apex; disk 
cupular or annular Acanthaceae 
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Shrubs; nodes not tumid; leaves alternate; 2 inner lobes of the corolla 
broadly emarginate or bifid; fruit a drupe; disk subannular or 
lobed Chailletiaceae 

Ovule solitary in each loculus of the ovary, or if 2 then collateral: 
Leaves opposite or verticillate: 

Ovary entire; style terminal: 

Filaments free from each other: 

Calyx not bilabiate; ovary 9-2-locular; calyx-lobes not hooked 

Verbenaceae 

Calyx bilabiate; ovary 1-locular with 1 erect ovule; 3 calyx-lobes 
hooked Phrymaceae 

Filaments forming a sheath split on its upper edge Polygalaceae 

Ovary 4-lobed; style gynobasic Labiatae 

Leaves alternate: 

Filaments free from each other: 

Anthers 2-locular; leaves usually studded with resinous glands 

Myoporaceae 

Anthers 1-locular opening by a slit; leaves not studded with glands: 
Ovary 2-locular Selaginaceae 

Ovary 1-locular Globulariaceae 

Filaments more or less monadclphous and split along the top; anthers 
1- or rarely 2-locular, opening by a pore at the top Polygalaceae 

GROUP 12 

One carpel or two or more united carpels with axile, basal, or apicalplacentation ; 

ovary superior; petals absent 

Bisexual or male (and often the female) flowers without a calyx (perianth) 
(to p. 84) 

Fleshy herbs parasitic on roots, without green colouring matter; ovule 
solitary in a 1-locular ovary Balanophoraceae 

Moss-like or hepatic-like aquatic herbs with minute flowers; ovules 2 or 
more in a 1-locular ovary Podostemaceae 

Neither parasites nor aquatic plants with above habit: 

Leaves radical, palminervcd; flowers in a slender spike; carpel 1; ovule 1, 
erect from the base of the loculus; herb with creeping rhizome 

Podophyllaceae 

Leaves not all radical; above characters not associated: 

Trees or shrubs with whorled scale-like leaves Casuarinaceae 

Trees, shrubs, or herbs with normally developed leaves: 

Leaves stipulate; stipules sometimes adnate to the petiole: 

Ovary 1-locular: 

Herbs or shrubs; leaves usually alternate; flowers in dense spikes; 
petiole not dilated and not enclosing the young bud 
Piperaceae ; see also Myricaceae (with glandular aromatic leaves) 
Trees or shrubs with alternate leaves; flowers minute on a common 
open receptacle, the fruit becoming immersed in it Moraceae 
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Herbs, shrubs, or trees with opposite leaves Chloranthaceae 

Large trees; leaves alternate, palmately nerved and lobed, the dilated 
petiole enclosing the young bud Platanaceae 

Ovary 2- or more-locular; leaves alternate: 

Ovules 1-2 in each loculus of the ovary; stipules rarely spinulose, often 
caducous: 

Flowers various, sometimes in an involucre margined with fleshy 
glands; seeds usually with copious endosperm; ovary usually 
2-3- or more-locular Euphorbiaceae 

Male flowers in catkins or slender spikes; endosperm absent from the 
seeds; ovary 2-6-locular: 

Fruit with a cupular involucre or enclosed by the latter Fagaceae 
Fruit cone-like, with imbricate scales Betulaceae 

Fruits separate, not arranged as above; leaves trifoliolate 

Picrodendraceae 

Ovules numerous; stipules not spinulose; large trees; leaves not 
plicately nerved ■ Hamamelidaceae 

Ovules numerous; stipules spinulose when old; leaves opposite, 
plicately nerved; low shrubs Myrothamnaceae 

Leaves without stipules: 

Trees or shrubs with hard wood: 

Flowers in a cyathium Euphorbiaceae 

Flowers not in a cyathium: 

Leaves not aromatic; flowers dioecious: 

Males in catkins on the young branchlets or below the leaves 

Balanopsidaceae 

Male and female flowers solitary, precocious Eucommiaceae 

Leaves aromatic, often glandular; flowers in dense spikes; mostly 
swamp plants; leaves simple Myricaceae 

Leaves not aromatic, pinnate; not swamp plants Oleaceae 

Leaves not aromatic, fleshy; flowers dioecious; -ovary 4-locular; 
stamens 4; leaves simple; maritime plants Batidaceae 

Herbs, sometimes slightly woody at the base: 

Ovary 1-locular: 

No stinging hairs; stems not fibrous; epidermal cells without cysto- 
liths Chenopodiaceae 

No stinging hairs; stems not fibrous; flowers minute, usually densely 
spicate; epidermal cells often with cystoliths Piperaceae 

Stinging hairs often present; stems often fibrous; epidermal cells 
mostly with prominent cystoliths Urticaceae 

Ovary 2-3-locular; flowers much reduced, often arranged in a cyathium 
with glands on the margin Euphorbiaceae 

Ovary 4-locular; annual herbs with minute unisexual flowers; styles 
2; stamen 1 Callitrichaceae 

All the flowers (or at any rate the male) with a calyx, sometimes minute or 
petaloid and long tubular (from p. 83): 

Moss-like or hepatic-like herbs with minute flowers (submerged in fresh 

watcr ) Podostemaceae 
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Not as above: 

Leaves opposite or verticillate, never all radical (to p. 88): 

Leaves stipulate (to p. 86): 

Stamens more than twice the number of the sepals: 

Flowers unisexual: 

Style terminal Euphorbiaceae 

Style basal Cynocrambaceae 

Flowers bisexual: 

Sepals free or nearly so; stamens hypogynous: 

Filaments trifid at the apex, the two lateral lobes overlapping the 
anther; ovary 10-locular; stamens 10 Zygophyllaceac 

Filaments entire; ovary 5-locular; stigma ligulate, thick Geraniaceae 
Filaments entire; ovary 1-5-locular; stigmas not ligulate: 

Herbs or slightly woody at the base Molluginaceae 

Trees; stipules large and membranous Cunoniaceae 

Sepals united into a tube; stamens inserted on the tube, more or less 
perigynous: 

Fruit capsular Ficoidaceae 

Fruit an achene Rosaceae 

Stamens definite, up to twice as many as the sepals: 

Stamens the same number as and alternate with the sepals, 4 or 5: 
Trees or shrubs, not fleshy; leaves often toothed Rhamnaceae 

Herbs or undershrubs with fleshy entire leaves Ficoidaceae 

Stamens the same number as and opposite the sepals or more numerous 


or fewer: 

Ovary with free-central placentation; ovules usually several to 
numerous Caryophyllaceae 

Ovary with axile, basal, or apical placentation: 

Flowers arranged in an involucre (cyathium) margined with fleshy 
often more or less similunar glands; male flower with only one 
stamen, jointed about the middle; ovary often stipitate, mostly 
3-locular Euphorbiaceae 

Flowers not as above; stamens usually more than 1; ovary mostly 
sessile: 

Flowers unisexual: 

Ovary 2- or more-locular Euphorbiaceae 

Ovary 1-locular: 

Ovule erect: 

Filaments inflexed in bud; mostly herbaceous plants with 
fibrous stems and sometimes stinging hairs; juice not milky 

Urticaceae 

Filaments not inflexed in bud; mostly trees and shrubs, very 
rarely herbs; juice mostly milky; flowers often minute and 
arranged on or inside an enlarged ‘receptacle’ Moraceae 
Ovule pendulous: 

Filaments not inflexed in bud: 

Fruit a drupe; flowers monoecious or subdioecious Ulniaceae 
Fruit a small dry achene; flowers dioecious Cannabiaceae 
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Filaments erect or inflexed in bud Moraceae 

Flowers bisexual: 

Sepals free or nearly so; stamens more or less hypogynous; ovary 
3-10-locular: 

Ovules numerous in each loculus; ovary 3-5-locular; stamens 
often 5, rarely up to 10: 

Stipules often lobed or lacerate, persistent; mostly herbs 

Molluginaceae 

Stipules membranous, deciduous; trees Cunoniaceae 

Ovules 2 or more in each loculus; ovary 5-10-locular; stamens 5 
or 10: 

Filaments 3-fid at the apex; ovary 10-locular; ovules 2-3 in each 
loculus, ascending; leaves opposite, connate, subterete 

Zygophyllaceae 

Filaments entire; ovary 5-locular, beaked; ovules pendulous 
from the inner angle of the loculi; leaves opposite, entire 
or 3-lobed Geraniaceae 

Sepals free or nearly so; stamens hypogynous or perigynous; ovary 
1-locular: 

Stipules forming a tube (ochrea) around the stem; fruit a nut 

Polygonaceae 

Stipules not forming a tube round the stem, often scarious and 
bilobed or more divided; leaves opposite Illecebraceae 
Stipules minute; leaves verticillate Molluginaceae 

Sepals connate into a tube; stamens perigynous; ovary 1-5-locular: 
Flowers bisexual; leaves simple Ficoidaceae 

Flowers dioecious; leaves 1-3-foliolate Rosaceae 

Leaves without stipules: 

Ovary 1-locular, with free-central placentation, not septate or only im¬ 
perfectly septate at the base; ovules usually numerous 

Caryophyllaceae 

Ovary with axile, basal, or apical placentation: 

Ovary and fruit compressed contrary to the septum, 2-locular; trees or 
shrubs with perulate buds; leaves simple or palmately lobed or 
pinnately foliolate; flowers andromonoecious or dioecious 

Aceraceae 

Ovary if compressed then not contrary to the septum or septa: 

Ovules 2 or more in each loculus of the ovary or in a 1-locular 
ovary: 

Flowers bisexual: 

Shrubs or trees with woody branches: 

Calyx more or less spreading, or not tubular: 

Large disk often present Celastraceae 

No disk: 

Calyx shortly tubular, segments petaloid; ovary 4-locular 

Geissolomataceae 

Calyx of free sepals, not petaloid; ovary 5- or 3-locular 

Ledocarpaceae 
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Calyx tubular, lobes valvate; disk absent or inconspicuous: 

Ovary 2^1-locular; calyx not or rarely petaloid, often with acces¬ 
sory lobes Lythraceae 

Ovary many-locular Sonneratiaceae 

Ovary 4-locular; calyx petaloid, lobes valvate; stamens opposite 
the lobes; flowers often in heads Proteaceae 

Ovary 4-locular; calyx more or less petaloid; stamens alternate 
with the lobes Penaeaceae 

Herbs: 

Sepals united into a tube; stamens perigynous: 

Sepals imbricate, without accessory lobes Ficoidaceae 

Sepals valvate, often with accessory lobes Lythraceae 

Sepals free or nearly so; stamens usually hypogynous: 
Style-branches or styles 2-3; leaves connate at the base; ovules 

1_2 Illecebraceae 

Styles more or less free; leaves not connate at the base 

Amaranthaceae 


Flowers unisexual: 

Leaves digitately compound Euphorbiaceae 

Leaves simple; ovary 3-locular Buxaceae 

Leaves simple; ovary 2-locular Crypteromaceae 

Leaves simple; ovary 1-locular Garryaceae 

Ovule solitary in each loculus of the ovary or in a 1-locular ovary: 
Stamens circinately involute in bud; calyx usually long-tubular, often 
coloured; bracts sometimes petaloid Nyctaginaceae 

Stamens sometimes inflexed but not circinatc in bud; calyx often 
scarious but rarely petaloid; bracts often scarious: 

Submerged aquatics with verticillate divided leaves; flowers mon¬ 
oecious Ceratophyllaceae 

Not submerged aquatics; leaves very rarely verticillate: 

Flowers not arranged in a cyathium; mostly bisexual: 

Trees, shrubs, or undershrubs with woody stems; embryo straight, 

usually very small: . 

Stamens numerous Monimiaceae ; see also Trimemaceae 

Stamens 6-9; flowers dioecious; calyx not petaloid, deeply lobed, 
flowers cymose Barbeyaceae 

Stamens definite (sometimes reduced to one); calyx often petaloid, 
usually long-tubular; flowers often in heads Thymelaeaceae 
Stamens 4; calyx membranous, campanulate, 2-lipped; flowers 
densely spicate Batidaceae 

Herbs sometimes a little woody at the base; embryo more or less 


curved: 

Sepals united into a tube; stamens perigynous Ficoidaceae 
Sepals free or nearly so; stamens mostly hypogynous: 

Calyx scarious only on the margin; stamens hypogynous, styles 
free or nearly so Molluginaceae 

Calyx often hyaline all over; stamens often slightly perigynous 
and connate at the base Amaranthaceae 
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Monotropaceae 

Balanophoraceae 

Lauraceae 


Calyx herbaceous; stamens hypogynous or slightly perigynous, 
mostly free Chenopodiaceae 

Flowers $ $, arranged in a cyathium margined with glands 

Euphorbiaceae 

Leaves alternate or radical or reduced to scales, sometimes tubiform or 
pitcher-like (from p. 85): 

Parasitic plants with the leaves reduced to scales: 

Anthers opening by slits: 

Flowers spicate; sepals imbricate 
Flowers densely crowded; sepals valvate 
Anthers opening by valves 
Not parasitic; leaves normally developed: 

Leaves stipulate (to p. 89): 

Stamens monadelphous, usually numerous; calyx mostly valvate: 
Anthers 2-locular; flowers bisexual 

Sterculiaceae ; see also Gyrostemonaceae 
Anthers 1-locular; flowers bisexual Malvaceae 

Anthers 2-locular; flowers unisexual Euphorbiaceae 

Stamens free or shortly connate at the base: 

Stamens the same number as the sepals and alternate with them: 

Herbs Molluginaceae 

Trees, shrubs, or climbers Rhamnaceae 

Stamens the same number as the sepals and opposite to them or more 
numerous or fewer: 

Leaves compound: 

Flowers unisexual: 

Ovary 1-locular, of 1 carpel Moraceae 

Ovary 2- or more-locular: 

Leaves pinnate Rhoipteleaceae 

Leaves not pinnate Euphorbiaceae 

Flowers bisexual: 

Flowers actinomorphic: 

Seeds without endosperm; style basal or ventral on the 1-carpelled 

ovar y Rosaceae 

Seeds usually with endosperm; style or styles more or less terminal; 


Saxifragaceae 

Melianthaceae 


ovary of more than 1 carpel 
Flowers slightly zygomorphic; leaves pinnate 
Leaves simple: 

Ovary 2- or more-locular: 

Flowers unisexual: 

Ovary quite superior; anthers opening by slits: 

Male flowers not in catkins 
Male flowers in catkins 

Ovary semisuperior; anthers often opening by valves 

Hamamelidaceae 

Flowers bisexual: 

Trees or shrubs; ovary 2-locular; carpels often free at the top; 
anthcr-loculi often opening by valves; stipules often paired: 


Euphorbiaceae 
Betulaceae 
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Ovary quite superior; stipule single, adnate to the petiole 

Tetracentraceae 

Ovary inferior to semi-inferior; stipules paired, free 

Hamamelidaceae 

Herbs: 

Stamens perigynous; ovary 1-3-locular Saxifragaceae 

Stamens hypogynous; ovary 3-5-locular, very rarely 2-locular 

Molluginaceae 

Ovary 1-locular, mostly of 1 carpel: 

Stipules ochreate, i.e. sheathing and more or less membranous 

around the stem Po/ygonaceae 

Stipules not ochreate: 

Ovary of 1 carpel; stamens indexed in bud; flowers mostly uni¬ 
sexual : 

Herbs Urticaceae 

Trees or shrubs Moraceae 

Ovary of 1 carpel; stamens erect in bud; flowers bisexual 

Rosaceae 

Ovary usually of more than 1 carpel; stamens erect in bud; flowers 
always unisexual: 

Flowers in catkins Salicaceae 

Flowers not in catkins Euphorbiaceae 

Ovary usually of more than 1 carpel; stamens erect in bud; flowers 
bisexual: 

Ovary 1-locular Petiveriaceae 

Ovary 2- or more-locular Phytolaccaceae 

Leaves exstipulate: 

Stamens the same number as and alternating with the calyx-lobes: 
Leaves compound, mostly pinnate: 

Flowers mostly bisexual, not involucratc Burseraceae 

Flowers dioecious, the females solitary, enclosed in and adnate to an 
involucre Julianiaceae 

Leaves simple, minute; small shrubs FicoiJaceae 

Leaves simple, dentate; annual herb; stamens 1-2 Circacasteraceae 
Stamens the same number as the calyx-lobes and opposite to them, or 
more numerous or fewer: 

Leaves compound: 

Herbs; ovary composed of 1 carpel; leaves tcrnatcly compound; 

flowers paniculate or racemose, usually very small Ranunculaceae 
Shrubs or trees: 


Stamens the same number as and opposite to the calyx-(pcrianth) 
segments; leaves often many times divided; flowers often in heads 
or dense spikes or racemes; calyx mostly pctaloid Proteaceae 
Stamens usually more numerous than the calyx-lobes; calyx rarely 
petaloid: 

Flowers unisexual; leaves digitate Euphorbiaceae 

Flowers mostly polygamous; leaves pinnate; bark bitter, not 
resinous Simaroubaceae 
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Flowers mostly polygamo-dioecious; leaves pinnate; bark not 
bitter; wood not resinous Sapindaceae 

Flowers various; leaves pinnate or trifoliolate; wood resinous 

Anacar diaceae 

Leaves simple: 

Leaves modified into pitchers or tubes: 

Flowers dioecious; stamens united into a column Nepenthaceae 
Flowers bisexual; stamens free Sarraceniaceae 

Leaves not modified as above: 

Stamens circinately involute in bud; calyx-tube often rather long; 

ovary 1-locular; ovule 1, basal Nyctaginaceae 

Stamens sometimes inflexed but not circinate in bud: 

Stamens more or less connate into a central column: 

Herbs or weak climbers; calyx (perianth) often long-tubular and 
oblique; ovules numerous; seeds with smooth endosperm; 
flowers bisexual Aristolochiaceae 

Habit various; flowers unisexual; calyx not oblique; disk or disk- 
glands often present; ovules pendulous; endosperm smooth 

Euphorbiaceae 

Trees or shrubs; calyx mostly small, not oblique; ovule erect; seeds 
with ruminate endosperm Myristicaceae 

Stamens free or the filaments shortly connate only at the base: 
Stamens distinctly perigynous or flowers unisexual; sepals connate 
into a tube below: 

Herbs or twiners; anthers opening by longitudinal slits: 
Twiners; flowers in axillary spikes, racemes, or panicles; ovule 
solitary, basal: 

Anthers opening by slits lengthwise; embryo not spirally 
twisted Agdestidaceae 

Anthers opening by terminal pores or pore-like slits; embryo 
spirally twisted Basellaceae 

Not twiners; herbs: 

Calyx long and tubular, many-ribbed; stamens about 11, 
unequal; ovules 2 or more Lythraceae 

Calyx-tube short or almost absent: 

Ovary quite superior; leaves often thick and fleshy 

Crassulaceae 

Ovary semisuperior; leaves not fleshy Ficoidaceae 

Trees or shrubs; anthers opening by valves or longitudina 
slits: 

Small shrubs; stamens numerous, in bundles alternate with the 
calyx-lobes Ficoidaceae 

Mostly undershrubs with often rather long and usually petaloid 
calyx (perianth); leaves frequently small and evergreen, 
sometimes much divided; stamens definite: 

Calyx-lobes imbricate: 

Fruit indehiscent Thymelaeaceae 

Fruit a capsule Aquilariaceae 
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Calyx-lobes valvate: 

Stamens the same number as and opposite the calyx-lobes 

Proteaceae 

Stamens more than the primary lobes of the calyx 

Lythraceae 

Trees or shrubs; leaves usually large; stamens mostly numerous 

Monimiaceae 

Trees or shrubs; leaves large, very rarely reduced; stamens 
usually double the number of the calyx-lobes, in 2 or 4 
rows Lauraceae 

Stamens hypogynous or slightly perigynous if accompanied by a 
disk, or flowers unisexual: 

Flowers in a cyathium margined by bracts Euphorbiaceae 
Flowers not in a cyathium: 

Trees or shrubs: 

Leaves glandular; flowers in catkin-likc spikes or racemes; 

berry often warted Myricaceae 

Leaves not glandular; flowers not in catkin-like inflores¬ 
cences: 

Leaves very small and ericoid; fruit drupaceous, succulent; 
ovary 2-9-locular with 1 axile ovule in each loculus; 
stamens 2-3 Empetraceae 

Leaves not as above and other characters not associated: 
Ovules 6-8, pendulous Peridiscaceae 

Ovules 2-1: 

Flowers unisexual; ovule solitary, pendulous; seeds with 
straight embryo Euphorbiaceae ; 

see also Trinieniaceae and Daphniphyllaceae 
Flowers bisexual; ovule solitary, pendulous; embryo 
straight Olacaceae 

Flowers unisexual or polygamous; ovules 2 in each 
loculus, collateral or the lower ascending; seeds with¬ 
out endosperm and spirally twisted embryo 

Sapindaceae 

Flowers bisexual or unisexual; ovule solitary, basal; seeds 
with the embryo curved around the endosperm: 

Fruit a capsule; anthers introrse Barbeuiaceae 

Fruit indehiscent, fleshy or drupe-like: 

Ovary of 12-4 free or more or less connate carpels; 

anthers introrse Phytolaccaceae 

Ovary 1-locular; anthers extrorse Achatocarpaceae 

Herbs: 

Ovule 1 or more in each carpel Molluf'inaceae 

Ovule 1 in each carpel or ovary; ovary of several subdistinct 
carpels Phytolaccaceae 

Ovule 1: ovary 1-locular: 

Perianth herbaceous Chenopodiaceae 

Perianth more or less scarious Amaranthaceae 
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GROUP 13 

One carpel or more than one carpel with axile , basal, or apical placentas; 

ovary inferior; petals present , free 

Leaves opposite or verticillate, never all radical, rarely reduced to scales (to 
P- 93): 

Leaves compound, much divided or unifoliolate; flowers mostly umbellate or 
capitate, rarely racemose; calyx small, entire or toothed; petals usually 
5, valvate or slightly imbricate; disk on top of the ovary, often confluent 
with the style or styles; ovule solitary in each loculus, pendulous; seeds 
with copious endosperm and small embryo: 

Trees or shrubs; petals usually valvate; ovary 1-many-locular; fruit usually 
a berry or drupe Araliaceae 

Herbs; petals imbricate, rarely valvate; ovary 2-locular; styles 2; fruit of 
dry indehiscent mericarps Umbelliferae 

Leaves simple: 

Leaves stipulate: 

Stamens the same number as and opposite the petals Rhamnaceae 

Stamens alternate with the petals or more numerous: 

Ovary composed of 2 carpels, more or less free at the apex; flowers mostly 
capitate; ovules pendulous; trees or shrubs; anthers often opening 
by valves Hamamelidaceae 

Ovary mostly 2-locular; flowers rarely capitate; anthers opening by slits 

Cunoniaceae 

Ovary composed of 2-6 carpels, 2-6-locular or 1-locular by suppression 
of the septa; flowers rarely congested: 

Ovules pendulous; mostly maritime trees or shrubs Rhizophoraceae 
Ovules axile; stipules intrapetiolar Dialypetalanthaceae 

Ovary various; flowers rarely in heads; ovules ascending or attached to 
the central axis; trees, shrubs, or herbs Rosaceae 

Leaves exstipulate: 

Trees, shrubs, or climbers: 

Stamens numerous: 

Ovary loculi not superposed: 

Leaves gland-dotted; style simple with a small capitate stigma or very 
rarely 3-4-lobed Myrtaceae 

Leaves with pellucid lines or often with stellate hairs; style 5-10-lobed 
or styles 2-5 and more or less free; ovary 2-10-locular 

PhiladelphaceaS 

Leaves not gland-dotted, with longitudinally parallel nerves; stamens 
jointed, the connective often produced at the base; anthers open¬ 
ing by a terminal pore Melastomataceae 

Ovary loculi superposed; leaves not gland-dotted; style simple 

Punicaceae 

Stamens as many to twice as many as the petals: 

Stamens the same number as and opposite to the petals; mostly parasitic 

shrubs or trees; calyx usually much reduced Loranthaceae 

\ 



THE FAMILIES OF FLOWERING PLANTS 93 

Stamens the same number as and alternate with the petals or more 
numerous: 

Anthers opening by a terminal pore; filaments often jointed; leaves 
often with 3-9 longitudinally parallel nerves Melastomataceae 
Anthers opening by longitudinal slits; calyx mostly valvate: 

Ovule solitary; fruits mostly drupaceous; endosperm copious; petals 
without alternate scales Cornaceae 

Ovules up to 3 in each loculus; fruit a drupe, not winged; flowers 
small, in cymes; petals with alternating scales 

Oliniaceae; see also Escalloniaceae ( Grevea) 
Ovules numerous; fruit a capsule or berry; flowers conspicuous; no 
scales Hydrangeaceae 

Ovules 2 or more; fruits mostly winged; endosperm absent; flowers 
in heads, spikes, racemes, or panicles Combretaceae 

Ovules numerous; stamens double the number of the petals 

Onagraceae 

Herbs; sometimes slightly woody, but then often with fleshy leaves: 
Anthers opening by a terminal pore; leaves mostly with longitudinally 
parallel nerves; connective of anthers usually produced at the base 
and jointed to the filament Melastomataceae 

Anthers opening by longitudinal slits: 

Flowers in umbels or heads; ovary 2-locular; carpels separating in fruit 
and suspended by the divided thread-like central axis (carpophore) 

Umbelliferae 

Flowers in heads surrounded by bracts; ovary 2-3-locular; carpels not 

as above ^ ornaceae 

Flowers not in umbels or heads; carpels not separating in fruit: 
Placenta pendulous from the apex of the 1-locular ovary; ovules 
numerous Vahliaceae 

Ovules 1-4, pendulous from the top of the ovary-loculi 

Halo ragidaceae 

Placentas axile with numerous ovules, or ovules very few and pendulous 
from the apex of the usually 4-locular ovary: 

Cotyledons equal Onagraceae 

Cotyledons very unequal; floating herbs Trapaceae 

Placentas at the bottom of the ovary-loculi; petals numerous 

Ficoidaceae 

Leaves alternate or all radical: 

Flowers unisexual (to p. 94): 

Flowers not in heads or umbels, sometimes paniculate or racemose: 
Leaves stipulate; stipules paired; no tendrils; stamens mostly numerous, 
straight; flowers often somewhat zygomorphic Begoniaceae 

Leaves without stipules; tendrils often present; stamens definite or rarely 
many, anthers often conduplicatc or twisted, mostly 3; flowers aclino- 
morphic, conspicuous Cucurhitaceae 

Leaves without stipules or if present then adnatc to the petiole, sometimes 
anisophyllous and then the smaller leaf appearing like a stipule; no 
tendrils; anthers straight: 



94 


THE FAMILIES OF FLOWERING PLANTS 


Styles 4; petals 4, involute in bud; leaves with 3-5 main nerves; ovary 
4-locular; flowers not minute; trees or shrubs Rhizophoraceae 
Styles 1-4, separate; petals 2 or 4, valvate in bud; ovary 1-4-locular; 
flowers mostly minute; mostly herbs, sometimes with large radical 
leaves or often aquatic Haloragidaceae 

Flowers arranged in heads, umbels, or corymbs: 

Fruit of dry indehiscent mericarps; ovary 2-locular; styles 2; herbs with 
usually much dissected leaves Umbelliferae 

Characters not as above: 

Anthers opening by a single lateral valve; petals linear-spathulate; 

ovary 2-locular; ovules solitary; leaves stipulate Hamamelidaceae 

Anthers opening by slits; petals usually not linear-spathulate: 

Leaves usually stipulate; flowers usually umbellate Araliaceae 

Leaves without stipules; flowers capitate or corymbose: 

Petals imbricate Nyssaceae 

Petals valvate Cornaceae 

Leaves without stipules; male flowers corymbose, female solitary 

Onagraceae 

Flowers bisexual: 

Stamens numerous: 

Aquatic herbs with floating leaves; flowers usually large and showy; ovules 
numerous Nymphaeaceae 

Not aquatic: 

Herbs: 

Leaves exstipulate; sepals more than 2: 

Styles more or less free; low herbs often with rosettes of leaves 

Saxifragaceae 

Styles more or less united; erect or climbing, mostly roughly hispid- 
pilose herbs Loasaceae 

Leaves stipulate, stipules often laciniated and thread-like; seeds with 
more or less copious endosperm; sepals 2 Portulacaceae 

Leaves stipulate, not laciniate; seeds without endosperm; sepals more 
than 2 Rosaceae 

Trees or shrubs: 

Leaves gland-dotted; stamens mostly very numerous: 

Fruits not winged Myrtaceae 

Fruits broadly winged Lecythidaceae 

Leaves not gland-dotted: 

Style more or less divided or styles separate; rarely maritime; leaves 
often compound, stipulate: 

Stipules not intrapetiolar Rosaceae 

Stipules intrapetiolar and connate; leaves digitate Araliaceae 

Style simple; usually maritime; leaves simple Rhizophoraceae 

Stamens definite in relation to the sepals and petals, the same number as 
or about twice as many, rarely fewer: 

Stamens the same number as and opposite the petals: 

Leaves stipulate or not; not parasites; flowers often crowded into heads; 
ovary 3-locular: 
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Fruit not enclosed by the calyx; ovules erect from the base of the ovary 

Rhamnaceae 

Fruit enclosed by the greatly enlarged calyx; ovules pendulous from the 
apex of the ovary Erythropalaceae 

Leaves exstipulate; often parasitic; ovary 1-locular Loranthaceae 
Stamens the same number as and alternate with the petals or more 
numerous or fewer: 

Anthers opening by apical pores; leaves often with very prominent 
longitudinally parallel nerves; anthers often unequal, with the 
connective produced at the base Melastoniataceae 

Anthers not opening by pores; leaves usually not as above: 

Leaves stipulate: 

Herbs: 

Leaves simple; sepals 2; fruit a capsule Portulacaceae 

Leaves usually compound or much dissected, sometimes peltate; 
sepals obsolete or more than 2; fruit of 2 indehiscent mericarps 

Umbelliferae 


Trees or shrubs: 

Flowers actinomorphic; corolla not gibbous at the base; stamens not 
unilateral: 

Leaves simple; stipules paired; flowers often capitate; fruit woody; 
stamens up to twice as many as the petals 

Hamatnelidaceae 

Leaves compound, rarely simple; stamens as many as the petals; 
fruit a berry or drupaceous; flowers often umbellate 

A raliaceae 


Leaves compound or simple; stamens more than the petals; fruit 
not woody: 

Filaments not toothed at the top Rosaceae 

Filaments broad and toothed at the top Pterostemonaceae 

Flowers zygomorphic; corolla often gibbous at the base; stamens 
unilateral Trigoniaceae 

Leaves exstipulate: 

Flowers arranged in heads surrounded by a brightly coloured involucre 
simulating a single flower; petals very unequal, fewer than the 
stamens; styles subulate, elongate Hamatnelidaceae 

Flowers not as above and other characters not associated: 


Herbs: 

Flowers umbellate; ovules solitary, pendulous: 

Ovary 2-locular; carpels separating in fruit into 2 indehiscent 
mericarps Umbelliferae 

Ovary 3-4-locular; carpels not separating in fruit 
Flower not umbellate: 

Ovules more than 1 in each loculus or in a 1-locular ovary: 


A raliaceae 


Mostly scapigcrous herbs; ovary 1-3-locular: 

Fruit a capsule; flowers rarely solitary Saxifragaceae 

Fruit indehiscent; flowers solitary Donatiaceae 

Leafy-stemmed herbs; ovary mostly 4-locular Onagraceae 
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Ovules solitary in each loculus of the ovary: 

Style 1, with a capitate or shortly lobed stigma; flowers mostly 
fairly large and conspicuous: 

Neither rough-setose nor scabrid; ovules 1 or more Onagraceae 
Usually rough-setose or scabrid; ovules solitary from the apex 
of a one-locular ovary Loasaceae 

Styles more than I: 

Styles 5-10; carpels 5-10, radiating; stigmas capitate Rosaceae 
Styles up to 4; ovary up to 4-locular; carpels not radiating; 
stigmas not capitate Halorrhagaceae 

Shrubs, trees, or climbers: 

Flowers umbellate; fruit a berry or drupe Araliaceae 

Flowers not umbellate: 


Leaves 3-foliolate; petals 5; stamens 5, alternating with glands; 

anthers opening by valves Hernandiaceae 

Leaves simple; anthers opening by slits: 

Petals contorted; stamens mostly 4 or 8 Onagraceae 

Petals valvate or imbricate: 

Filaments not toothed at the top: 

Petals loriform, valvate Alangiaceae 

Petals not loriform: 


Petals imbricate; stamens various Combretaceae 

Petals valvate, or if slightly imbricate then stamens usually 5: 
Fruit a capsule or berry; shrubs or trees Escalloniaceae 

Fruit a drupe; shrubs or trees Cornaceae 

Fruit indehiscent, 1-seeded; climber Loasaceae 

Filaments broad and toothed at the top Pterostemonaceae 
Petals convolute or inflexed; leaves anisophyllous 

Rhizophoraceae 


GROUP 14 

One carpel or two or more united carpels with axile, basal, or apicalplacentation ; 

ovary inferior; petals present, more or less united 

Leaves opposite (to p. 97): 

Leaves stipulate, stipules mostly inter- or intra-petiolar; anthers free from 
each other: 

Leaves simple, entire; corolla actinomorphic Rubiaceae 

Leaves pinnate; flowers actinomorphic or zygomorphic Caprifoliaceae 
Leaves exstipulate: 

Leaves usually with longitudinally parallel main nerves; stamens often 
double the number of the corolla-lobes, mostly jointed, the connective 
produced at the base into an appendage MeJastomataceae 

Leaves and stamens not as above: 

Anthers free from each other; ovules mostly pendulous: 

Leaves not gland-dotted; mostly herbaceous plants, rarely shrubs; 
stamens definite: 
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Stigma not indusiate: 

Herbaceous or woody at the base: 

Flowers zygomorphic: 

Ovary with 1 perfect 1-ovulate loculus and often 2 empty loculi 

Valerianaceae 

Ovary 1-locular, without additional empty loculi; flowers often 
capitate Dipsacaceae 

Flowers actinomorphic: 

Anthers 2-locular; stamens usually 5 Campanulaceae 

Anthers 1-locular; stamens appearing to be double the number of 
the corolla-lobes by division of the filaments Adoxaceae 

Trees, shrubs, or woody climbers or parasites; corolla often saccate or 
spurred at the base: 

Stamens double the number of the corolla-lobes; ovary 6-locular; a 
large tree Lyt/traceae 

Stamens the same number as the corolla-lobes: 

Stamens alternate with the usually imbricate corolla-lobes; not 
parasitic Caprifoliaceae 

Stamens opposite the valvate corolla-lobes; often parasitic 

Loranthaceae 


Stigma indusiate; ovary 1-2-locular; flowers not capitate Goodeniaceae 
Leaves gland-dotted; stamens mostly numerous; trcesor shrubs Myrtaceae 
Anthers mostly connivent or in pairs around the style: 

Ovule solitary; flowers mostly in heads: 

Ovule erect; calyx usually modified into a pappus ol barbellate or 
plumose bristles Lotnpostlae 

Ovule pendulous; calyx not modified into a pappus Calyceraceae 

Ovules numerous; flowers usually not in heads: 

Flowers actinomorphic; stamens the same number as the corolla-lobes 

Campanulaceae 

Flowers zygomorphic; stamens usually fewer (4 or 2) than the corolla- 
lobes Gesneriaceae 

^aves alternate or radical: 

Stamens 1-2: 

Flowers bisexual: 

Anthers with a narrow connective or the loculi divergent; filaments tree 
from each other Gesneriaceae 

Anthers with very broad connective; filaments free from each other 

Colwnelliaceae 


Cucurbitaceae 


Anthers with narrow connective; filaments connate Stylidiaceae 

Flowers unisexual; tendrils often present Cucurbitaceae 

tamens 3 or more: 

others free from one another or very slightly connate only at the base: 
tamens the same number as and opposite the corolla-lobes: 

Herbaceous; leaves not gland-dotted Primulaceae 

l recs and shrubs: 

Not parasitic; leaves gland-dotted Myrsinaceae 

°Uen parasitic; leaves not gland-dotted Loranthaceae 


11 
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Stamens alternate with the corolla-lobes or more numerous or fewer: 
Corolla actinomorphic: 

Herbaceous plants with often milky juice: 

Flowers unisexual; stems usually climbing by the tendrils; anthers 
often sinuous or twisted Cucurbitaceae 

Flowers bisexual; no tendrils; anthers usually straight: 

Leaves stipulate; sepals 2 Portulacaceae 

Leaves exstipulate; sepals more than 2: 

Filaments free or nearly so; ovary usually 2- or more-locular 

Campanulaceae 

Filaments monadelphous; ovary 1-locular Calyceraceae 

Woody, rarely subherbaceous; juice not milky: 

Leaves gland-dotted; stamens mostly numerous Myrtaceae 

Leaves not gland-dotted: 

Stamens free from the corolla: 

Petals valvate; stipules present, often adnate to the petiole 

Araliaceae 

Petals yalyate; stipules absent Lecythidaceae 

Petals imbricate, rarely valvate: 

Stipules absent; leaves simple Vacciniaceae 

Stipules present, adnate to the petiole; leaves compound Araliaceae 
Petals contorted; small stipules present; branches hooked 

A ncistrocladaceae 

Stamens epipetalous: 

Ovary 1-2- (rarely 3-) locular; ovules 2, pendulous; flowers in a 
leafy capitulum Bruniaceae 

Ovary 3-5-locular; ovule 1, or when more axile; flowers not in a 
capitulum: 

Stamens numerous; filaments free or partially connate 

Symplocaceae 

Stamens mostly 5 or 10; filaments not united at the base 

Styracaceae 

Stamens 8, connate Lissocarpaceae 

Ovary 1-2-locular; ovule solitary, pendulous; flowers in cymes 

Alangiaceae 

Corolla zygomorphic: 

Ovule solitary, pendulous Valerianaceae 

Ovule 1 or more, erect or ascending; stigma indusiate Goodeniaceae 
Ovules numerous, axile Lobeliaceae 

Anthers more or less united into a ring around the style: 

Anthers straight, not flexuous: 

Flowers not in heads surrounded by a common involucre: 

Flowers bisexual, zygomorphic; no tendrils Lobeliaceae 

Flowers unisexual, actinomorphic; tendrils usually present 

. Cucurbitaceae 

Flowers in heads surrounded by a common involucre: 

Ovule erect from the base of the ovary-loculus; filaments usually free 

from each other; calyx modified into a pappus Cowpositae 
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Ovule pendulous from the top of the ovary-loculus; filaments more or 
less connate; calyx not modified into a pappus Calyceraceae 
Anthers flexuous or conduplicate; plants often with tendrils 

Cucurbitaceae 


GROUP 15 


One carpel or two or more united carpels with axile , basal , or apical 

placentation; ovary inferior; petals absent 


Parasitic herbs destitute of chlorophyll, the leaves reduced to scales; ovules 
nude or with a single integument: 

Ovules 3 from the apex of a central placenta; flowers dioecious 

Myzodendraceae 

Ovules solitary, pendulous; flowers densely crowded into inflorescences; 

fruits nut-like, 1-seeded; anthers opening by slits Balanophoraceae 

Ovules solitary, pendulous; flowers spicate, racemose, or capitate; anthers 
opening by valves Lauraceae 

Ovules very numerous; flowers large, solitary or rarely spicate; fruit with 
very numerous minute seeds: 

Flowers unisexual Cytinaceae 

Flowers bisexual Hydnoraceae 


Not parasitic, or if so then more or less woody and often with normally 
developed leaves (at least with chlorophyll): 

Leaves stipulate: 

Flowers unisexual; stipules often paired: 

Stamens and ovules numerous; fruit often winged; outer pair of calyx- 
lobes valvatc; herbs, often with obliquely shaped leaves Begoniaceae 
Stamens and ovules few, the latter solitary or paired: 

Trees or shrubs; stipules not adnatc: 

Male flowers with a calyx: 

Ovule 1 in the ovary Moraceae 

Ovules 2 in each loculus Fagaceae 

Male flowers without a calyx Corylaceae 

Herbs; stipules adnate to the petiole Halorrhagaceae 

Flowers bisexual, often solitary or racemose: 

Stamens the same number as and alternate with the sepals Rhanmaceae 
Stamens the same number as and opposite or more numerous than the sepals: 
Leaves alternate; ovules 2, pendulous; flowers racemose Rosaceae 
Leaves alternate or opposite; ovules 2 to many; flowers solitary or in 
short racemes Rhizophoraceae 

Flowers rarely unisexual, spicate or capitate, often precocious; leaves 
alternate; ovule 1, pendulous: 

Trees or shrubs; calyx sometimes absent Hamamelidaceae 

Herbs, sometimes with large leaves Halorrhagaceae 

Leaves cxstipulatc; but sometimes when opposite connate and sheathing at 
the base: 

Flowers usually in catkins or slender spikes, or rarely the males in panicles, 
unisexual: 

Leaves pinnate; ovule 1, erect Juglandaceae 
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Leaves simple, alternate; ovules 1-2, descending Fagaceae 

Leaves simple, opposite; ovules 2, collateral, pendulous Garryaceae 
Leaves simple, opposite; ovule 1 in each loculus, pendulous 

Chloranthaceae 

Flowers not in catkins, mostly bisexual: 

Calyx calyptrate; leaves opposite, gland-dotted Myrtaceae 

Calyx not calyptrate; leaves not gland-dotted: 

Flowers in simple or compound umbels; herbs; leaves sheathing at the 
base; ovary 2-locular, separating in fruit into 2 mericarps with 
resinous lines Umbelliferae 

Flowers not or rarely in umbels; fruit not separating into mericarps: 
Ovules numerous on axile placentas: 

Calyx actinomorphic: 

Ovary many-locular , Sonneratiaceae 

Ovary 1-4-locular Onagraceae 

Calyx zygomorphic Aristolochiaceae 

Ovules solitary or few, inserted at the top or base of the ovary, rarely 
axile: 


Ovules pendulous from the apex of the ovary or at the apex of a basal 
placenta, usually more than I: 

Mostly trees, shrubs, or woody climbers; sepals mostly valvate: 
Anthers opening by valves: 

Ovary 1-locular: 

Leaves simple; calyx-lobes imbricate Lauraceae 

Leaves simple or compound; calyx-lobes valvate Hernandiaceae 
Ovary 2-3-locular: Gomortegaceae 

Anthers opening by longitudinal slits: 

Stamens erect in bud, often double the number of the sepals 

Nyssaceae 

Stamens indexed in bud, often double the number of the sepals: 
Ovules at the apex of the ovary Combretaceae 

Ovules on a free-basal placenta Grubbiaceae 

Stamens erect in bud, the same number as and opposite the sepals: 
Placenta not reaching the top of the ovary; hairs not stellate 
(tufted in Exocarpus) Santalaceae 


Placenta reaching to the top of the 
stellate 


ovary and adnate to it; hairs 

Oetoknemaceae 


Herbaceous; sepals mostly imbricate 


Ficoidaceae 


Ovule 1, erect, or axile: 


Mostly maritime trees and shrubs with often lepidote leaves; flowers 
not capitate Elaeagnaceae 

Not maritime; leaves not lepidote; flowers capitate or densely 
crowded; ovule well developed at flowering time Rhamnaceae 
Mostly parasitic; flowers not capitate; ovule scarcely developed at 
time of flowering Loranthaceae 

Twining herb with twisted petioles; flowers paniculate; calyx wing¬ 
like in fruit Agdestidaceae 
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Acanthaceae, 489. 
Accraceae, 364. 
Achariaceae, 241. 
Achatocarpaceae, 210. 
Actinidiaceae, 274. 
Adoxaccac, 466. 
Acgiccrataccae, 347. 
Acxtoxicaccac, 318. 
Agdestidaceac, 437. 
Akaniaccac, 368. 
Alangiaceae, 173. 
Amaranthaceae, 440. 
Ampclidaccae (see 
Vitaccae). 

Anacardiaceac, 363. 
Ancistrocladaceae, 286. 
Annonaccae, 133. 
Antoniaccae, 375. 
Apocynaccac, 380. 
Aptandraccae, 322. 
Aquifoliaceac, 311. 
Aquilariaccac, 213. 
Araliaccac, 177. 
Aristolochiaceac, 414. 
Asclepiadaceae, 383. 
Austrobailcyaccac, 137. 
Avcrrhoaccac, 356. 

Halanitaccac, 267. 
Halanophoraccac, 340. 
Balanopsidaccac, 189. 
Balsaminaccae, 499. 
Barbcuiaceac, 434. 
Barbcyaccac, 203. 
Bascllaccac, 443. 
Batidaccac 442. 
Baueraccae, 166 . 
Begoniaccac, 244. 
Bcrbcridaceac, 412. 
Betulaceac, 191. 
Bignoniaccac, 389. 
Bixaccac. 205. 
Bombacaccac, 253. 
Bonnetiaccac, 271. 
Boraginaceae, 502. 
Brunelliaccac, 147. 
Bruniaccac, 185. 


Brunoniaceac, 479. 
Buddcciaceae, 373. 

Burseraccae, 355. 
Buxaccac, 184. 
Byblidaceae, 220. 

Cabombaccae, 406. 
Cactaccac, 247. 
Caesalpiniaceae, 153. 
Callitrichaccac, 449. 
Calycanthaceac, 151. 
Calyceraccac, 475. 
Campanulaccac, 476. 
Cancllaccae, 128. 
Cannabiaccac, 201. 
Capparidaccae, 224. 
Caprifoliaceae, 178. 
C'apusiaceac, 325. 
Cardiopteridaccae, 314. 
Caricaccae, 246. 

Caryocaraccae, 279. 
Caryophyllaccac, 429. 
Casuarinaccac. 197. 
C'elastraccac, 320. 
Ccphalotaccac, 458. 

Cera tophy I Iaccac, 405. 
Ccrcidiphyllaccac, 132. 
Chaillctiaceac, 150. 
Chenopodiaceae, 438. 
C'hlaenaccac (see Sarco- 
lacnaccac). 
Chloanthaceac, 396. 
Chloranthaccac, 421. 
Circacastcraccae, 412. 
Cistaccac. 206. 
Clcthraccae, 288. 
Clusiaccac, 298. 
Cncoraccae, 314. 
Cobacaccac, 387. 
Cochlospcrmaccac, 208. 
Columelliaccac, 493. 
Combrctaccac, 307. 
Compositae, 481. 

Conn a raccae, 145. 
Convolvulaccae, 484. - 
Coriariaccac, 147. 
Cornaccae, 171. 


Corylaceae, 193. 
Corynocarpaceae, 321. 
Crassulaceae, 457. 
Crossosomataceac, 145. 
Crucifcrac, 425. 
Cryptcroniaccac, 167. 
Ctenolophonaccae, 265. 
Cucurbitaccac, 242 . 
Cunoniaccac, 158. 
Cuscutaccae, 501. 
Cynocrambaccac, 441. 
Cyrillaccac, 316. 
Cytinaccac, 416. 

Daphniphyllaceac, 184. 
Daliscaccac, 245. 
Dialypctalanthaccae, 384. 
Diapensiaceac, 293. 
Dichapctalaccae ; 

Chaillctiaceac, 150. 
Diclidanthcraccac (see 
Polygalaccae). 
Didiereaccac, 369. 
Dillcniaceac, 143. 
Dipentodontaccac, 333. 
Dipsacaccae, 474. 
Diptcrocarpaccae, 285. 
Dirachmaccac, 248. 
Donatiaceac, 462. 
Droscraccac, 467. 

Ebcnaccac, 348. 

Ehrctiaccac, 393. 
Elacagnaccac, 342. 
Elatinaccac, 427. 
Empctraccae, 317. 
Epacridaccae, 292. 
Ercmosynaccac, 460. 
Ericaceae, 290. 
Erythropalaceac, 324. 
Erythroxylaccac, 263. 
Escalloniaccac, 165. 
Eucommiaceae, 204. 
Eucryphiaccac, 300. 
Euphorbiaccae, 270. 
Eupomatiaccae, 134. 

Fagaccac, 192. 
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Ficoidaceae, 430. 
Flacourtiaceae, 207. 
Fouquieriaceae, 229. 
Francoaceae, 462. 
Frankeniaceae, 228. 
Fumariaceae, 423. 

Garryaceae, 174. 
Geissolomataceae, 214. 
Gentianaceae, 450. 
Geraniaceae, 495. 
Gesneriaceae, 491. 
Globulariaceae, 505. 
Gomortegaceae, 140. 
Gonystylaceae, 212. 
Goodeniaceae, 478. 
Goupiaceae, 322. 
Greyiaceae, 164. 
Grossulariaceae, 162. 
Grubbiaceae, 338. 
Guttiferae (see Clusiaceae). 
Gyrostemonaceae, 436. 

Halorrhagaceae, 448. 
Hamamelidaceae, 180. 
Helleboraceae, 401. 
Hernandiaceae, 141. 
Hetcropyxidaceae, 341. 
Himantandraceae, 130. 
Hippocastanaceae, 365. 
Hippocrateaceac, 324. 
Hoplestigmataceae, 209. 
Huaceac, 262. 

Humiriaceac, 259. 
Hydnoraceae, 415. 
Hydrangeaccae, 161. 
Hydrophyllaceae, 501. 
Hydrostachyaceae, 470. 
Hypcricaccae, 297. 

Icacinaccac, 316. 

Ilicaccac (see 
Aquifoliaccac). 
llleccbraccae, 432. 
Illiciaccae, 125. 

Irvingiaccae, 261. 
Ixonanthaceac, 256. 

Juglandaccae, 195. 
Julianiaceae, 368. 

Kocbcrliniaceae, 313. 
Krameriaccae, 233. 

L^biatac, 506. 
Lacistemaccac, 211. 
Lactoridaccae, 131. 


Lardizabalaceae, 408. 
Laura ceae, 139. 
Lecythidaceae, 303. 
Ledocarpaceae, 263. 
Leitneriaceae, 188. 
Lennoaceae, 295. 
Lentibularlaceae, 492. 
Lepidobotryaceae, 266. 
Limnanthaceae, 496. 
Linaceae, 260. 
Lissocarpaceae, 168. 
Loasaceac, 237. 
Lobeliaceae, 477. 
Loganiaceae, 372. 
Loranthaccae, 337. 
Lythraceae, 445. 

Magnoliaceae, 123. 
Malcsherbiaceae, 240. 
Malpighiaceae, 258. 
Malvaceae, 254. 
Marcgraviaceae, 278. 
Martyniaceae, 392. 
Medusagynaceae, 280. 
Medusandraceae, 335. 
Melastomataccae, 308. 
Meliaceae, 356. 
Melianthaccae, 359. 
Menispcrmaceae, 410. 
Menyanthaceac, 451. 
Mimosaceae, 154. 
Molluginaceae, 428. 
Monimiaccae, 136, 
Monotropaceae, 294. 
Moraceae, 201. 
Moringaceae, 225. 
Myoporaceae, 503. 
Myricaceae, 189. 
Myristicaceae, 142. 
Myrothamnaceae, 181. 
Myrsinaccac, 345. 
Myrtaccae, 302. 
Myzodendracoae, 339. 

Nandinaccae, 411. 
Nepenthaceae, 417. 
Nolanaccae, 486. 
Nyctaginaceae, 216 . 
Nymphaeaceae, 403. 
Nyssaceae, 175. 

Ochnaceae, 282. 
Octoknemaccae, 331. 
Olacaccae, 329. 
Oleaceae, 378. 
Oliniaceae, 163. 
Onagraccac, 446. 
Opiliaccae, 330. 


Orobanchaceae, 492. 
Oxalidaceae, 497. 

Paeoniaceae, 400. 
Pandaceae, 311. 
Papaveraceae, 422. 
Papilionaceae, 155. 
Pamassiaceae, 465. 

Passifloraceae, 240. 
Pedaliaceae, 389. 
Pellicieraceae, 275. 
Penaeaceae, 214. 
Pentadiplandraceae, 319. 
Pentaphylacaceae, 276. 
Peridiscaceae, 252. 
Periplocaceae, 381. 
Petiveriaceae, 438. 
Philadelphaceae, 159. 
Phrymaceae, 398. 
Phytolaccaceae, 435. 
Picrodendraceae, 196. 
Piperaceae, 419. 
Pittosporaceae, 219. 
Plantaginaceae, 455. 
Platanaceae, 182. 
Plocospermaceae, 379. 
Plumbaginaceae, 453. 
Podoaceae, 361. 
Podophyllaceae, 404. 
Podostemaceae, 470. 
Polemoniaceae, 500. 
Polygalaceae, 232. 
Polygonaceae, 431. 
Portulacaceae, 430. 
Potaliaceae, 371. 
Primulaceae, 453. 
Proteaceae, 217. 
Pterostemonaceae, 157. 
Punicaceae, 306. 
Pyrolaceae, 289. 

Quiinaceae, 301. 

Ranunculaceae, 402. 
Rcsedaceac, 426. 
Rhamnaceae, 343. 
Rhizophoraceae, 304. 
Rhoipteleaceae, 194. 
Rosaceae, 149. 

Rubiaceae, 386. 

Rutaceae, 353. 

Sabiaceae, 361. 

Salicaceae, 187. 
Salvadoraceae, 312. 
Samydaceae {see 
Flacourtiaceae). 
Santalaceae, 339. 



THE 

Sapindaceae, 360. 
Sapotaceae, 350. 
Sarcolaenaceae, 283. 
Sarcospermaceae, 351. 
Sargentodoxaceae, 407. 
Sarraceniaceae, 468. 
Saurauiaceae, 274. 
Saururaceae, 420. 
Saxifragaceae, 459. 
Schisandraceae, 129. 
Scrophulariaceae, 488. 
Scyphostegiaceae, 326. 
Scytopetalaceae, 249. 
Selaginaceae, 505. 
Simaroubaceae, 354. 
Solanaceae, 484. 
Sonneratiaceae, 306. 
Sphaerosepalaceae, 284 
Spigeliaccae, 376. 
Stachyuraceae, 183. 
Stackhousiaccac, 322. 


FAMILIES OF FLOWERING 

Staphyleaceae, 367. 
Stegnospermaceae, 222. 
Sterculiaceae, 251. 

Stilbeaceae, 395. 
Strasburgeriaceae, 281. 
Strychnaceae, 377. 
Stylidiaceae, 480. 

Styracaceae, 168. 
Symplocaceae, 170. 

Tamaricaceac, 228. 
Tetracentraceae, 179. 
Tetrameristaceae, 277. 
Theaceae, 272. 
Theophrastaceae, 346. 
Thymelaeaccac, 215. 

Tiliaceae, 250. 

. Tovariaceac, 226. 

Trapaceae, 447. 
Tremandraceae, 223. 
Trigoniaccae, 234. 


PLANTS 

Trimeniaceae, 138. 
Trochodendraceae, 131. 
Tropaeolaceae, 498. 
Turneraceae, 236. 

Ulmaceae, 199. 
Umbelliferae, 471. 
Urticaceae, 202. 

Vacciniaceae, 296. 
Vahliaceae, 461. 
Valerianaceae, 473. 
Vcrbenaceae, 395. 
Violaceae, 230. 
Vitaccae, 344. 
Vivianiaceae, 223. 
Vochysiaceae, 234. 

Wintcraceae, 126. 

Zygophyllaceae, 268. 



SEQUENCE OF ORDERS 1 AND 

FAMILIES 


DICOTYLEDONES 
Division I. Lignosae 


Sequence of Orders and 

Notes on affinity (origin Families (a cross-line indicates 

and further development) the climax of a group) 


Entirely woody groups, prob¬ 
ably the most ancient types 
of existing Dicotyledons 
and basic for the succeeding 
also predominantly woody 
groups beginning respec¬ 
tively with Dilleniales, Ro¬ 
sales, Bixales, Til tales, and 
the rest of the predomin¬ 
antly woody families ending 
with Verbenaceae. 


Closely related to the Mag- 
noliales, but more advanced; 
probably little more evolu¬ 
tion from this stock; tropi¬ 
cal distribution. 


Reductions from the Mag - 
noliales, approaching most 
nearly to the IVinteraceae; 
becoming perigynous; 
mainly tropics. 


1. Magnoliales 

1. Magnoliaceae, p. 123. 

2. Illiciaccae, p. 125. 

3. Winteraceac, p. 126. 

4. Canellaceae, p. 128. 

5. Schisandraceae, p. 129. 

6 . Himantandraceae, 
p. 130. 

7. Lactoridaceae, p. 131. 

8 . Trochodendraceae, 
p. 131. 

9. Cercidiphyllaceae, 
p. 132. 

2. Annonales 

10. Annonaceac, p. 133. 

11. Eupomatiaceae, p. 134. 


3. Laurales 

12 . Monimiaceae, p. 136. 

13. Austrobaileyaceae, 
p. 137. 

14. Trimeniaccae, p. 138. 

15. Lauraceae, p. 139. 

16. Gomortcgaccac, p. 140. 

17. Hcrnandiaccac, p. 141. 

18. Myristicaccae, p. 142. 


General characteristics and 
tendences of Orders 1 


Hypogynous, bisexual, be¬ 
coming unisexual with re¬ 
duction of perianth; 
apocarpous; petals rarely 
absent; stamens numerous, 
usually free; endosperm 
copious, not ruminate; 
embryo minute; stipules 
present or absent. 


Hypogynous to rarely peri¬ 
gynous; mostly bisexual; 
apocarpous to very rarely 
syncarpous with parietal 
placentation; petals present, 
rarely united; stamens 
numerous, free; endosperm 
copious, markedly rumi¬ 
nate ; embryo minute; leaves 
without stipules. 


Hypogynous to perigynous, 
bisexual or unisexual; apo¬ 
carpous to monocarpous; 
no petals; stamens definite 
in number, free; endosperm 
copious, rarely ruminate or 
absent; embryo minute; 
leaves without stipules. 


• u or ^ crs ( c °h° rts ) here recognized arc usually much smaller concepts than those of 
cither Bentham and Hooker or of Englcr, and often approximate more to the suborders 
( Unterreihe ) of the latter. 

J The characteristics given are quite general and do not account for exceptions which 
occur in several of the orders. 
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Notes on affinity (origin 
and further development) 


Woody to rarely herbaceous 
basal group rather remotely 
related to the Magnoliales 
and perhaps showing a con¬ 
necting link between that 
group and the Rosales, 
Bixales, Theales, and Gut li¬ 
fe rales. 


Difficult to place in any 
system, and doubtfully 
arranged here. 


A prolific group mainly 
spread into temperate 
regions, woody to her¬ 
baceous, but the herbs 
clearly related to woody 
ancestors; derived from the 
Dilleniales, passing into 
amentiferous families cul¬ 
minating in the Urticales. 


Prolific and highly successful 
group derived from the 
Rosales stock, through the 
Plainly tropical Caesalpini- 
aceae and Mimosaceae, end¬ 
ing in the very homogeneous 
1‘upiliunuceae, the latter more 
abundantly represented in 
temperate regions. 


Woody to rarely herbaceous 
group allied to the early 
Dilleniales and Rosales and 
even Ce!ustrales\ interme¬ 
diate between the Rosales 
and the higher evolved 
lloniarnelidales and the so- 
called ‘Amentifcrae*. 


Sequence of Orders and 
Families (a cross-line indi¬ 
cates the climax of a group) 


4. Dilleniales 

19. Dillcniaceae, p. 143. 

20. Connaraceae, p. 145. 

21. Crossosomataceae, 
p. 145. 

22. Brunelliaceae, p. 147. 


5. Coriariales 
23. Coriariaceae, p. 147. 


6. Rosales 

24. Rosaceac, p. 149. 

25. Dichapetalaccae, p. 150. 

26. Calycanthaccac, p. 151. 


7. Leguminalls 

27. Cacsalpiniaceac, p. 153. 

28. Mimosaceae, p. 154. 

29. Papilionaccac, p. 155. 


General characteristics and 
tendences of Orders 


Hypogynous; bisexual; apo¬ 
carpous; petals present; 
stamens numerous, rarely 
few; endosperm copious, 
plain; embryo minute to 
fairly large; seeds often 
arillate; leaves alternate, 
with strong pinnate nerves 
or pinnately compound; 
usually no stipules. 


More or less as in Dilleniales, 
but stamens 10, with large 
anthers; seeds with thin 
endosperm, not arillate; 
petals accrescent; leaves 
opposite or vcrticillate. 


Perigynous to cpigynous, 
mostly apocarpous to 
syncarpous, with central 
placcntation; no endo¬ 
sperm; leaves simple to 
compound, stipulate. 


Progressive group with in¬ 
creasing zygomorphy of the 
flower; free to variously 
united stamens; carpel 1; 
no endosperm, the embryo 
filling the seed. 


8. C u NON I A LES 

30. Ptcrostemonaceac, p. 157. 

31. Cunoniaccac, p. 158. 

32. Philadclphaccae, p. 159. 

33. Hydrangeaccae, p. 161. 

34. Grossulariuceac, p. 162. 

35. Oliniaccae, p. 163. 

36. Greyiaceae, p. 164. 

37. F.scalloniaccac, P- 165. 

38. Baucraceae, p. 166. 

39. Cryptcroniaccac, p. 167. 


Perigynous to cpigynous; 
apocarpous to syncarpous 
with central or parietal 
placcntation; endosperm 
copious, embryo mostly 
small; leaves simple or 
compound; stipules present 
or absent. 
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Notes on affinity (origin 
and further development ) 


A small group probably 
derived from the Cuno- 
niales. 


Probably derived from the 
Rosales via the Cunoni- 
ales, Cornaceae being con¬ 
nected with Philadelphaceae 
through the genus Brous- 
saisia in the latter family. 
Nyssaceae approach Hama- 
melidaceae. 


Closely allied to the Rosales, 
with increasing reduction 
and unisexuality of the 
flowers with specialization 
of the inflorescence towards 
the catkin-bearing families, 
the ‘Amcntiferae’. 


Salicaceae seems to find its 
true place here and not 
with Tamaricaceae or Fla- 
courtiaceae as sometimes 
suggested; resemblance to 
these families regarded as 
superficial. 


This and the five following 
orders regarded as re¬ 
ductions from the Rosales 
stock via the Hamameli- 
dates. 


Sequence of Orders and 
Families (a cross-line indi- 
cates the climax of a group) 

9. Styracales 

40. Lissocarpaceae, p. 168. 

41. Styracaceae, p. 168. 

42. Symplocaceae, p. 170. 


10. Araliales 

43. Cornaceae, p. 171. 

44. Alangiaceae, p. 173. 

45. Garryaceae, p. 174. 

46. Nyssaceae, p. 175. 

47. Araliaceae, p. 177. 

48. Caprifoliaccac, p. 178. 


11. Hamamelidales 

49. Tetracentraceae, p. 179. 

50. Hamamelidaceae, p. 180. 

51. Myrothamnaceae, p. 181. 

52. Platanaceac, p. 182. 

53. Stachyuraceae, p. 183. 

54. Buxaceac, p. 184. 

55. Daphniphyllaceac, 
p. 184. 

56. Bruniaceae, p. 185. 

12. Salicales 

57. Salicaceae, p. 187. 


13. Leitneriales 
58. Leitneriaccae, p. 188. 


General characteristics and 
tendences of Orders 


Corolla mostly sympetalous; 
stamens inserted on the 
corolla, rarely free; ovary 
superior to inferior, 5-2- 
locular with axile few to 
many ovules; seeds with 
endosperm and straight 
embryo. Trees or shrubs 
often with stellate indumen¬ 
tum; leaves alternate, sti¬ 
pules absent. 


Woody; complete epigyny, 
syncarpous; stamens defi¬ 
nite in number; specializa¬ 
tion of inflorescence into 
a climax type more or less 
comparable with that of 
Umbelliferae in Herbaceae 
division; some sympetaly; 
leaves simple to compound; 
stipules present or absent. 


More or less as in Rosales, 
but the flowers often 
crowded into heads or 
catkins; ovary often re¬ 
duced to 2 carpels; ten¬ 
dency to apetaly; leaves 
alternate, mostly stipulate, 
nerves plicate. 


Flowers always in catkins 
and usually insect-polli¬ 
nated, rarely wind-pollina¬ 
ted; placentation parietal; 
no endosperm; leaves alter¬ 
nate, mostly stipulate. 


As above but ‘catkins’ erect; 
perianth absent or rudi¬ 
mentary; ovary superior; 
placenta parietal; leaves 
alternate, no stipules. 
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Notes on affinity (origin 
and further development) 


Sec note above. 


See note above. 


See note above. 


See note above. 


See note above; a climax 
family. 


An extremely reduced group 
of families, from mostly 
woody to more rarely 
herbaceous, but remaining 
fibrous. 


Woody to rarely subher- 
baccous group in which 
syncarpy with parietal pla- 
centation has remained a 
fixed character; the basic 
group for Passl/lorales and 
allies, and a step towards 
the Theales, Gulliferales, 
and especially the Tiliales. 


Sequence of Orders and 
Families (a cross-line indi¬ 
cates the climax of a group) 


14. Myricales 
59. Myricaceae, p. 189. 


15. Balanopsidales 
60. Balanopsidaceae, p. 189. 


16. Fagales 

61. Betulaceac, p. 191. 

62. Fagaccae, p. 192. 

63. Corylaceae, p. 193. 


17. J UGLANDALES 

64. Rhoiptelcaccae, p. 194. 

65. Juglandaccac, p. 195. 

66. Picrodcndraccac, p. 196. 


18. Casuarinales 
67. Casuarinaccae, p. 197. 


19. Urticales 

68. Ulmaceac, p. 199. 

69. Cannabiaccac, p. 201. 

70. Moraceac, p. 201. 

71. Urticaccac, p. 202. 

72. Barbeyaccac, p. 203. 

73. Eucommiaccac, p. 204. 


20. Bixales 

74. Bixaceac, p. 205. 

75. Cistaceac, p. 206. 

76. Flacourtiaccae, p. 207. 

77. Cochlospcnnaceac, 
p. 208. 

78. Hoplcstigmataccac, 
p. 209. 

79. Achatocarpaccae, p. 210. 

80. Lacistcmaceac, p. 211. 


General characteristics and 
tendences of Orders 


More or less as in preceding 
but leaves aromatic and 
gland-dotted; placenta 
basal. 


Resembling the preceding 
but with two parietal pla¬ 
centas; no stipules. 


Perianth small or none; 
ovary inferior or nude, 6-2- 
locular, loculi 2-1-ovuled; 
endosperm absent; flowers 
in catkins or spikes, <$ 9; 
stipules present. 


Flowers mostly in catkins, 
apctalous; 6 9; ovary 

inferior or superior, 2-1- 
locular; ovule solitary; no 
endosperm; stipules present 
or absent. 


Male flowers spicate, female 
capitate; no perianth; male 
with only 1 stamen; seed 
solitary, no endosperm; 
leaves completely reduced. 


Ovary usually 1-Iocular; 
ovule I, rarely 2, erect 
or pendulous; endosperm 
present; leaves usually 
stipulate, mostly alternate. 


Hypogynous to perigynous, 
^ to d 9; syncarpous with 
parietal placentation; in¬ 
creasing unisexuality of 
flowers; stamens numerous 
to few; seeds with copious 
endosperm and small em¬ 
bryo. 
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Notes on affinity (origin 
and further development) 


Apetalous relations of Bi- 
xales; Gonystylaceae allied 
to Flacourtiaceae. 


Clearly related to Thymelae- 
aceae; mostly an austral 
type with no parallel group 
in the northern hemi¬ 
sphere; a few stragglers in 
the Malaya; a completely 
climax group with flowers 
often in heads equivalent to 
Conipositae. 


Might be equally well placed 
near the Cunoniales. 


Woody to herbaceous, deri¬ 
ved from the Bixales stock; 
some with flowers and 
fruits bearing superficial 
resemblance to Cruciferae ; 
here regarded as parallel 
evolution. 


Probably derived from the 
large and mostly tropical 
Bixaceous stock. 


Sequence of Orders and 

Families (a cross-line indi- General characteristics and 
cates the climax of a group) tendences of Orders 


21. Thymelaeales 

81. Gonystylaceae, p. 212. 

82. Aquilariaceae, p. 213. 

83. Geissolomataceae, 
p. 214. 

84. Penaeaceae, p. 214. 

85. Thymelaeaceae, p. 215. 

86. Nyctaginaceae, p. 216. 

22. Proteales 

87. Proteaceae, p. 217. 


23. Pittosporales 

88 . Pittosporaceae, p. 219. 

89. Byblidaceae, p. 220. 

90. Stegnospermaceae, 

p. 222. 

91. Vivianiaceae, p. 223. 

92. Tremandraceac, p. 223. 


24. Capparidales 

93. Capparidaceae, p. 224. 

94. Moringaceae, p. 225. 

95. Tovariaceae, p. 226. 


25. Tamaricales 

96. Frankeniaccae, p. 228. 

97. Tamaricaceae, p. 228. 

98. Fouquieriaceac, p. 229. 


Mostly apetalous and mono¬ 
carpel lary; ovules few to 
solitary; flowers often capi¬ 
tate; endosperm present or 
absent; calyx imbricate or 
valvate; stipules absent or 
minute and glandular. 


Perigynous; actinomorphic 
or zygomorphic; calyx val¬ 
vate, often split down one 
side; stamens equal to and 
opposite the sepals; ovary 
superior, 1-locular; no 
endosperm; stipules absent. 


Hypogynous; mostly syn- 
carpous with axile or parie¬ 
tal placentation; stamens 
definite in number, free; 
petals imbricate to in- 
duplicate-valvate; endo¬ 
sperm copious; embryo 
minute; stipules absent. 


Hypogynous or subperi- 
gynous; petals present; 
syncarpous with parietal 
placentation; carpels 2; 
stamens numerous to few, 
mostly equal; endosperm 
absent; embryo variously 
folded; flowers actino¬ 
morphic to zygomorphic; 
leaves rarely stipulate. 


Hypogynous; syncarpous, 
with parietal placentation; 
tendency to catkin-like in¬ 
florescences; small flowers; 
petals free to connate; 
stamens mostly definite in 
number; seeds often hairy, 
endosperm present or ab¬ 
sent; no stipules. 
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Notes on affinity (origin 
and further development) 


More or less woody group 
with herbs mostly in more 
temperate regions; gradu¬ 
ally more zygomorphic with 
reduction in number of 
stamens and ovules. 


Woody to herbaceous fami- 
ies, the stock of which has 
not given rise to further 
evolution; gradual reduc¬ 
tion in number of stamens 
and ovules. 


Mostly climbing types re¬ 
lated to the Dixales and 
becoming herbaceous, pro¬ 
bably some derived from 
the Papaverian stock. 


Undoubtedly closely related 
to Passifluraceae and better 
placed here than in the 
Melachlamydcae to which 
Englcr assigned the Cucur- 
bitaceae. 


Rather a problem group 
highly modified ecologic¬ 
ally, but perhaps best placed 
here. 


Sequence of Orders and 
Families (a cross-line indi¬ 
cates the climax of a group ) 


/ 26. VlOLALES 

99. Violaceae, p. 230. 


27. POLYGALALES 

100. Polygalaceac, p. 232. 

101. Krameriaceae, p. 233. 

102. Trigoniaceac, p. 234. 
^ 103. Vochysiaceae, p. 234. 


28. Loasales 

104. Turneraccae, p. 236. 

105. Loasaccae, p. 237. 


29. Passiflorales 

106. Maleshcrbiaccae, 
p. 240. 

107. Passifloraccac, p. 240. 

108. Achariaccac, p. 241. 


30. Cue ur hi i ales 

109. Cucurbitaceae, p. 242. 

110. Bcgoniaceac. p. 244. 

111. Datiscaccac, p. 245. 

112. C'aricaceac, p. 246. 


31. C a c tales 
113. Cactaccae, p. 247. 


General characteristics and 
tendences of Orders 


Hypogynous to perigynous; 
9 rarely c? ?; petals present; 
syncarpous with parietal 
placentation; stamens 
several to few; endosperm 
present or absent; embryo 
straight or curved; flowers 
mostly zygomorphic; leaves 
with stipules. 


Axile or apical placentation; 
stamens 8 or less, some 
infertility and cohesion; 
stipules mostly absent. 


Hypogynous to epigynous; 
stamens numerous and 
sometimes united into 
bundles, or few; syncarpous 
with parietal placentation; 
endosperm copious; em¬ 
bryo straight; seeds often 
st rophiolate; flowers actino- 
morphic; stipules absent. 


More or less as in Dixales, 
but no endosperm and 
corona often present; fruit 
often stipitatc; habit mostly 
climbing and becoming her¬ 
baceous; stipules present or 
absent. 


Constantly unisexual; ovary 
inferior with parietal placcn- 
tation; endosperm scanty 
or often absent; corolla 
sometimes sympetalous; 
stipules present or absent. 


Succulent or woody; sepals, 
petals, and stamens mostly 
numerous and in several 
series on a tubular axis; 
ovary inferior, 1-locular 
with parietal placentas. 
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Notes on affinity (origin 
and further development) 


A fairly advanced group 
whence considerable evo¬ 
lution is evident, i.e. to 
Celastrales, Rhamnales (pe- 
taliferous disciform types) 
and much of the Euphor- 
biaceae (apetalous types). 
Tiliales evolved probably 
from the Dilleniales and 
Bixales stocks. 


A very natural family and 
clearly a climax in this line 
of evolution. 


Advanced and specialized 
groups derived from the 
Tiliales, with special types 
of indumentum, fruits, &c. 


A composite (heterogeneous) 
family probably derived 
from several stocks such as 
Bixales, Tiliales, Malvalcs, 
Celastrales, and perhaps 
Sapinclules. 


Sequence of Orders and 
Families (a cross-line indi- 
cates the climax of a group) 

32. Tiliales 

114. Dirachmaceae, p. 248. 

115. Scytopetalaceae, p. 249. 

116. Tiliaceae, p. 250. 

117. Sterculiaceae, p. 251. 

118. Peridiscaceae, p. 252. 

119. Bombacaceae, p. 253. 


33. Malvales 
120. Malvaceae, p. 254. 


34. Malpighiales 

121. Ixonanthaceac, p. 256. 

122. Malpighiaceae, p. 258. 

123. Humiriaccac, p. 259. 

124. Linaceae, p. 260. 

125. Irvingiaceac, p. 261. 

126. Huaccac, p. 262. 

127. Lcdocarpaceae, p. 263. 

128. Erythroxylaceae, p. 263. 

129. Ctcnolophonaceac, 
p. 265. 

130. Lepidobotryaceae, 
p. 266. 

131. Balanitaceae, p. 267. 

132. Zygophyllaceae, p. 268. 

35. Euphorbiales 

133. Euphorbiaceae, p. 270. 


General characteristics and 
tendences of Orders 


Hypogynous, actinomor- 
phic; ^ or cj ?; syncarpous 
with axile (very rarely 
apical) placentation; sta¬ 
mens rarely few and then 
opposite the petals, free to 
partially united; anthers 
2-1-locular; endosperm 
copious, rarely absent; 
embryo fairly large, straight 
or curved; calyx mostly 
valvate; leaves alternate, 
stipulate; indumentum 
often stellate; trees, shrubs, 
or shrublets. 


Mostly as above, but mainly 
herbaceous or softly woody 
and fibrous; calyx always 
valvate; anthers split in two 
and therefore ‘1-locular*. 


Hypogynous; actinomorphic 
to subzygomorphic; ; syn¬ 
carpous with subapical 
placentation; ovules few; 
stamens usually definite in 
number; endosperm mostly 
absent. Often climbers with 
opposite leaves. 


Hypogynous; actinomor¬ 
phic; <J ?; petals usually 
absent, if present sometimes 
quite sympetalous ( Jatro - 
pha ); syncarpous with 1-2 
ovules pendulous from the 
inner angle; stamens vari¬ 
ous; seeds often with a 
conspicuous caruncle: en¬ 
dosperm mostly copious; 
stipules mostly present. 
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Notes on affinity (origin 
and further development) 


Related to Dilleniales and 
Bixales and probably the 
direct syncarpous line de¬ 
veloped from those groups. 
Celastrales perhaps also 
closely connected, but more 
advanced. 


Derivatives of Theales. Tro¬ 
pics and subtropics. 


Clearly one of the most 
primitive groups of families 
with sympetalous corollas 
(the stamens having re¬ 
mained hypogynous) and 
derived from the Theales, 
especially through the fam¬ 
ily Clethraceae, which has 
retained free petals. Most 
highly represented in the 
S. Hemisphere. 


Related to Theales and 
showing the same tendency 
in the Malvales, the 
stamens becoming connate 
mto bundles. 


Sequence of Orders and 
Families (a cross-line indi¬ 
cates the climax of a group) 


36. Theales 

134. Bonnetiaceae, p. 271. 

135. Theaceae, p. 272. 

136. Saurauiaccae, p. 274. 

137. Actinidiaceae, p. 274. 

138. Pellicieraccae, p. 275. 

139. Pentaphylacaccac, 
p. 276. 

140. Tctrameristaceac, 
p. 277. 

141. Marcgraviaceac, p. 278. 

142. Caryocaraceae, p. 279. 

143. Medusagynaccae, 

p. 280. 

37. Ochnales 

144. Strasburgeriaccac, 
p. 281. 

145. Ochnaceae, p. 282. 

146. Rhodolacnaccac, 
p. 283. 

147. Sphacrosepalaccae, 
p. 284. 

148. Diptcrocarpaceac, 
p. 285. 

149. Ancistrocladaccae, 

p. 286. 

38. Ekicales 

150. Clethraceae, p. 288. 

151. Pyrolaccac, p. 289. 

152. Ericaceae, p. 290. 

153. Epacridaceac, p. 292. 

154. Diapcnsiaccac, p. 293. 

155. Monotropaceae, p. 294. 

156. Lcnnoaceac, p. 295. 

157. Vacciniaccac, p. 296. 


39. Guttiffkales 

158. Hypcricaccac, p. 297. 

159. Clusiaceae, p. 298. 

160. Eucryphiaccae, p. 300. 

161. Quiinaccac, p. 301. 


General characteristics and 
tendences of Orders 


Hypogynous to rarely sub- 
perigynous, mostly syn¬ 
carpous with axile placen¬ 
tas; stamens often in several 
series, mostly free; seeds 
with scanty or no endo¬ 
sperm ; embryo large, 
straight, or curved, rarely 
spiral; leaves usually alter¬ 
nate, without stipules. 


More or less as in Theales, 
but leaves with stipules; 
calyx-lobes often enlarged 
and wing-like in fruit or 
involucrate with bracts. 


Corolla sympetalous, actino- 
morphic to slightly zygo- 
morphic; stamens hypo¬ 
gynous, often double the 
number of the corolla- 
lobes ; anthers often opening 
by pores; ovary superior to 
inferior, with axile, very 
rarely parietal, placen- 
tation; seeds with fleshy 
endosperm and straight em¬ 
bryo. Trees or shrubs, very 
rarely herbs and then para¬ 
sitic; leaves mostly alternate, 
simple, without stipules. 


More advanced hypogynous 
types of the Theales, with 
opposite leaves often gland- 
dotted or lined with resin; 
stamens united into 
bundles; seeds without 
endosperm; sepals always 
imbricate; stipules rare. 
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Notes on affinity (origin 
and further development) 


Related to and derived from 
the same stock as the Gutti- 
ferales. 


An association of mostly 
small families usually with 
a floral disk, perhaps mostly 
descended from the Tiliales 
and Theales ; probably affin¬ 
ity with Escalloniaceae. 


Sequence of Orders and 
Families (a cross-line indi¬ 
cates the climax of a group) 


40. Myrtales 

162. Myrtaceae, p. 302. 

163. Lecythidaceae, p. 303. 

164. Rhizophoraceae, 
p. 304. 

165. Sonneratiaceae, p. 306. 

166. Punicaceae, p. 306. 

167. Combretaceae, p. 307. 

168. Melastomataceae, 
p. 308. 

41. Celastrales 

169. Pandaceae, p. 311. 

170. Aquifoliaceae, p. 311. 

171. Salvadoraceae, p. 312. 

172. Koeberliniaceae, 
p. 313. 

173. Cneoraceae, p. 314. 

174. Cardiopteridaceae, 
p. 314. 

175. Cyrillaceae, p. 316. 

176. Icacinaceae, p. 316. 

177. Empetraceae, p. 317. 

178. Aextoxicaceae, p. 318. 

179. Pentadiplandraceae, 
p. 319. 

180. Celastraceae, p. 320. 

181. Corynocarpaceae, 
p. 321. 

182. Stackhousiaceae, 
p. 322. 

183. Goupiaceae, p. 322. 

184. Hippocrateaceae, 
p. 324. 

185. Erythropalaceae, 
p. 324. 

186. Capusiaccae, p. 325. 

187. Scyphostegiaceae, 
p. 326. 


General characteristics and 
tendences of Orders 


Mostly epigynous relatives 
of Theales and Guttiferales, 
with opposite often gland- 
dotted leaves; stamens be¬ 
coming specialized and dis¬ 
similar; some in maritime 
habitats; calyx becoming 
valvate. 


More or less perigynous disk 
present, often adnate to the 
base of the calyx-tube or 
lining it; stamens alternate 
with the petals; petals 
mostly imbricate; ovules 
2-1, erect; endosperm pres¬ 
ent; leaves simple, not 
glandular. 


As above but petals mostly 
valvate, rarely absent. 


42. Olacales 

More advanced types of the 188. Olacaccae, p. 329. 
preceding group. 189. Opiliaceae, p. 330. 

190. Octoknemaceae, 
p. 331. 

191. Aptandraceae, p. 332. 

192. Dipentodontaceae, 
p. 333. 

193. Medusandraceae, 
p. 335. 
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Notes on affinity (origin 
and further development ) 


Mostly parasitic derivatives 
of the preceding groups, 
some of rather doubtful 
relationship. 


Sequence of Orders and 
Families (a cross-line indi¬ 
cates the climax of a group) 


43. Santalales 

194. Loranthaceae, p. 337. 

195. Grubbiaceae, p. 338. 

196. Santalaccae, p. 339. 

197. Myzodendraccae, 
p. 339. 

198. Balanophoraceae, 
p. 340. 


General characteristics and 
tendences of Orders 


Flowers mostly epigynous; 
calyx valvate or open or 
absent; stamens opposite 
to the corolla-lobes when 
latter present; endosperm 
present; embryo straight. 


44. Rhamnales 


Closely related to Cela- 
strales, and probably the 
basic group for Myrsina- 
ceae (sympetalous) which 
also have stamens opposite 
the petals. 


199. Hetcropyxidaceae, 
p. 341. 

200. Elaeagnaccac, p. 342. 

201. Rhamnaccae, p. 343. 

202. Vitaceae, p. 344. 


More or less as in Cela- 
st rales, but of ten of climbing 
habit, and the stamens 
always opposite the petals; 
leaves simple or compound; 
petals imbricate or valvate; 
endosperm often scanty or 
ruminate. 


Probably derived from the 
same stock as the Rhamna¬ 
les and Celastrales, but 
all sympetalous. 


A climax sympetalous group 
in the tropics, the flowers 
sometimes unisexual. 


45. Myrsinales 

203. Myrsinaccae, p. 345. 

204. Theophrastaccac, 
p. 346. 

205. Aegicerataceae, p. 347. 


46. E HEN ALES 

206. Ebcnaccac, p. 348. 

207. Sapotaceae, p. 350. 

208. Sarcospermaccac, 
p. 351. 


Sympetalous families related 
to the preceding, also with 
stamens opposite to the 
corolla-lobes, usually cpi- 
pctalous; ovary superior to 
half inferior, with numerous 
ovules on a free basal 
placenta. 


Sympetalous; corolla-lobes 
imbricate; stamens cpi- 
petalous or rarely hypo- 
gynous, 1-4 times as many 
as the corolla-lobes; peta- 
loid staminodes often pres¬ 
ent ; anthers opening length¬ 
wise ; ovary superior; ovules 
1-2 in each loculus, axile; 
seeds often with shining 
hard testa and conspicuous 
hilum. Trees or shrubs, 
leaves alternate, rarely with 
stipules. 


©012 


I 
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Notes on affinity (origin 
and further development) 


A large mainly tropical 
series of families of woody 
plants often spoken of as 
the ‘ Pinnatae’, character¬ 
ized by mostly pinnate or 
rarely palmate leaves; 
origin and early affinities 
not very evident; Sapin - 
daceae and Anacardiaceae 
especially related to some 
Euphorbiaceae, from the 
stock of which part of the 
latter may have arisen. 


A rather mixed group either 
mimicking or having direct 
affinity with several other 
families. 


Advanced climax types de¬ 
rived from the preceding 
group, the tendency to free 


Sequence of Orders and 
Families (a cross-line indi- 
cates the climax of a group) 

’ 47. RUTALES 

209. Rutaceae, p. 353. 

210. Simaroubaceae, 
p. 354. 

211. Burseraceae, p. 355. 

212. Averrhoaceae, p. 356. 


48. Meliales 
213. Meliaceae, p. 356. 


i 

49. Sapindales 

214. Melianthaceae, 
p. 359. 

215. Sapindaceae, p. 360. 

216. Podoaceae, p. 361. 

217. Sabiaceae, p. 361. 

218. Anacardiaceae, 
p. 363. 

219. Aceraceae, p. 364. 

220. Hippocastanaceae, 
p. 365. 

221. Staphyleaceae, 
p. 367. 

222. Akaniaceae, p. 368. 

223. Julianiaceae, p. 368. 
'224. Didiereaceae, p. 369. 

50. Loganiales 

225. Potaliaccae, p. 371. 

226. Loganiaceae, p. 372. 

227. Buddlciaccae, p. 373. 

228. Antoniaccae, p. 375. 

229. Spigeliaceae, p. 376. 

230. Strychnaceae, p. 377. 

231. Oleaceae, p. 378. 


51. Apocynales 

232. Plocospcrmaceae, 
p. 379. 

233. Apocynaceae, p. 380. 


General characteristics and 
tendences of Orders 


Hypogynous to slightly peri- 
gynous; £ or <J $; apocar¬ 
pous to syncarpous with 
axile, basal, or apical pla- 
centation; ovules mostly 
few; stamens definite in 
number, free; petals con¬ 
torted to valvate; disk 
mostly conspicuous; leaves 
often gland-dotted; endo¬ 
sperm present or absent. 


More or less as in preceding 
group but leaves not gland- 
dotted and stamens connate 
into a tube. 


Flowers often c? and $; 
petals mostly present, free; 
stamens more or less peri- 
gynous; ovules 1-2 in each 
ovary-loculus; endosperm 
mostly 0; embryo often 
curved or crumpled. Trees 
or shrubs. 


Corolla sympetalous, actino- 
morphic; stamens epi- 
pctalous, alternate with 
the corolla-lobes; ovary 
superior, 4-2-locular; 
ovules numerous, axile or 
ascending; seeds with endo¬ 
sperm and straight embryo. 
Trees, shrubs, or herbs; 
leaves opposite, simple, 
with or without stipules. 


Corolla sympetalous, actino- 
morphic; stamens epipeta- 
lous, alternate with the 





Notes on affinity (origin 
and further development) 

carpels is probably second¬ 
ary and not primitive be¬ 
cause of the common style 
or stigma. 


A very large and natural 
assemblage derived from 
the Loganiales stock. Most¬ 
ly Tropical, with more 
advanced group ( Galieae ) 
in Temperate Regions. 


Sequence of Orders and 
Families (a cross-line indi¬ 
cates the climax of a group) 


234. Periplocaccae, p. 381. 

235. Asclepiadaceae, p. 383. 


52. Rubiales 

236. Dialypetalanthaccae, 
p. 384. 

237. Rubiaceae, p. 386. 


General characteristics and 
tendence s of Orders _ 

corolla-lobes; pollen be¬ 
coming waxy and collecting 
into masses as in orchids; 
ovary superior, carpels 2, 
free or becoming free in 
fruit; styles united; ovules 
mostly numerous, parietal 
or on the septa; seeds 
usually with endosperm 
and straight embryo. Leaves 
opposite, simple; no sti¬ 
pules. 


Corolla sympetalous, actino- 
morphic; stamens 5, rarely 
more, epipetalous, alternate 
with the corolla-lobes; an¬ 
thers free, opening length¬ 
wise; ovary inferior; axile 
placcntation, rarely parie¬ 
tal ; style 1; ovules numerous 
to solitary; seeds with 


A climax group probably 
derived from the Loganiales 
a, )d ^pocynales, mostly 
climbing shrubs with com¬ 
pound leaves and leaf- 
tendrils, culminating in a 
few herbs. 


Another climax group of the 
Ugnosae, forming a parallel 
w *th the Labiatae at the top 
°f the Herbaceae. 


53. Bignoniales 

238. Cobacaccae, p. 387. 

239. Bignoniaccae, p. 389. 

240. Pcdaliaceae, p. 389. 

241. Martyniaceac, p. 392. 


54. Vekbfnai.es 

242. Ehretiaccac, p. 393. 

243. Vcrbcnaccac, p. 395. 

244. Slilbcaccac, p 395. 

245. Chloanthaccae, p. 396. 

246. Phrymaceae, p. 398. 


endosperm. Leaves oppo¬ 
site, simple, entire; stipules 
inter- or intrapctiolar. 


Corolla sympetalous, more 
or less zygomorphic; sta¬ 
mens 5. 4. or 2, epipetalous, 
alternate with the corolla- 
lobes, the fifth often re¬ 
duced to a staminode; ovary 
superior, 2- or 1 -locular; 
ovules numerous; seeds 
without endosperm, often 
winged. Leaves opposite, 
mostly compound; stipules 
very rare. 


Corolla sympetalous, actino- 
morphic to zygomorphic 
stamens 5, 4, or 2. epipeta¬ 
lous; ovary superior, entire, 
bicarpel late; ovules solitary 
or paired; style terminal on 
the ovary. Leaves alternate, 
opposite or verticillate; no 
stipules. 



116 


THE FAMILIES OF FLOWERING PLANTS 


Notes on affinity (origin 
and further development ) 


Herbaceous (some with scat¬ 
tered vascular bundles as 
in Monocotyledons) to soft¬ 
ly woody groups (wood of 
special type probably de¬ 
rived from herbaceous), 
from which may have been 
derived the following her¬ 
baceous groups beginning 
with Rhoeadales, Saxifra- 
gales, culminating in Um- 
belliferae, and the reduced 
apetalous Aristolochiaceae 
and Piperaceae. Consider¬ 
able affinity with Mono¬ 
cotyledons, especially with 
apocarpous families such 
as Alismataceae. 


Derived from the Ranales 
with great reduction in 
number of carpels (to one); 
great diversity of morpho¬ 
logical characters. 


See note under Ranales: 
probably reduced Berberi- 
dales by way of Menisper- 
maceae and with very simi¬ 
lar wood; accompanying 
reduction is parasitic habit. 


Reduced types from the 
Ranales, often with scat¬ 
tered vascular bundles as 
in Monocotyledons. 


Division II. Herbaceae 


Sequence of Orders and 
Families (a cross-line indi- 
cates the climax of a group) 

55. Ranales 

247. Paeoniaceae, p. 400. 

248. Helleboraceae, p. 401. 

249. Ranunculaceae, p. 402. 

250. Nymphaeaceae, p. 403. 

251. Podophyllaceac, p. 404. 

252. Ceratophyllaceae, 
p. 405. 

253. Cabombaceae, p. 406. 


56. Berberidales 

254. Sargentodoxaceae, 
p. 407. 

255. Lardizabalaccae, p. 408. 

256. Mcnispermaceae, 
p. 410. 

257. Nandinaceae, p. 411. 

258. Circaeasteraceae, 
p. 412. 

259. Berberidaccae, p. 412. 

57. A RISTOLOCHI ALES 

260. Aristolochiaceae, 
p. 414. 

261. Hydnoraceae, p. 415. 

262. Cytinaccae, p. 416. 

263. Nepenthaceac, p. 417. 


58. Piperales 

264. Piperaceae, p. 419. 

265. Saururaceae, p. 420. 

266. Chloranthaceac, p. 421. 


General characteristics and 
tendences of Orders 


Hypogynous to rarely peri- 
gynous; <?; hemicyclic to 
rarely cyclic; apocarpous; 
petals usually present; sta¬ 
mens free, often numerous; 
seeds rich in endosperm; 
embryo minute. Herbs to 
softly woody, some aqua¬ 
tics. 


Hypogynous; £ to <? $; 
cyclic; one or few carpels; 
petals present, small, free; 
endosperm copious, some¬ 
times ruminate; embryo 
small to large; herbaceous 
to woody or climbing habit; 
wood often with broad 
medullary rays. 


Hypogynous to epigynous; 
apetalous; ovary superior 
to inferior; stamens numer¬ 
ous to few; parietal to axile 
placcntation; endosperm 
present or absent; small to 
large embryo; herbaceous 
to climbing habit with wood 
as in Berberidales ; some 
parasites with reduction of 
leaves. 


Usually no perianth; ovary 
mostly superior; placentas 
parietal to subaxile; endo¬ 
sperm copious; embryo 
minute. 
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Notes on affinity (origin 
and further development) 


Herbaceous and closely re¬ 
lated to the Ranunculaceae ; 
basic group for Cruciferae. 


A large and completely 
climax family derived from 
the Papaveraceae. 


More or less as in Cruclales 
but flowers mostly zygo- 
morphic and with a variable 
number of stamens. 


A prolific herbaceous group 
which has given rise to 
apetalous orders such as 
Polygunales, Chenopodtales, 
and perigynous petaliferous 
families as Lythrales, be¬ 
sides sympetalous groups 
as Genlianales and Primu- 
lales. 


Reduced from Caryophyl- 
tales. 


Sequence of Orders and 
Families (a cross-line indi¬ 
cates the climax of a group) 

General characteristics and 
tendences of Orders 

59. Rhoeadales 


267. Papaveraceae, p. 422. 

268. Fumariaceae, p. 423. 

Petals present, becoming 
zygomorphic; stamens nu¬ 
merous to few; syncarpous, 
with parietal placentation; 
endosperm copious; em¬ 
bryo minute. 

60. Cruciales 


269. Cruciferae, p. 425. 

Stamens reduced to o, 4 long 
and 2 short; petals 4; ovary 
usually divided by a false 
septum; no endosperm. 

61. Resedales 


270. Rescdaceae, p. 426 

Hypogynous; calyx mostly 
zygomorphic, 4-7-lobcd; 
petals small and incon¬ 
spicuous or absent, valvate; 
stamens 40-3; ovary of 
2-6 free or connate carpels, 
ovules numerous, parietal 
or basal; fruits capsular or 
baccate. 

62. Car YOFHYLLALES 


271. Elatinaceac, p. 427. 

272. Molluginaceae, p. 428. 

273. Caryophyllaccac, 429. 

274. Ficoidaceac, p. 430 

275. Portulacaceae, p. 430. 

Hypogynous to perigynous; 
mostly <}; cyclic, syn¬ 
carpous; axile to free- 
central placentation; sta¬ 
mens mostly definite in 
number; endosperm copi¬ 
ous; embryo curved. 

63. POLYOONALES 


276. Polygonaccae, p. 431. 

277. Illcccbraccac, p. 432. 

More or less as in Caryo- 
phy Hales but apetalous; 
ovary 1-locular, l-ovulcd; 
embryo straight to curved; 
endosperm still copious; 
stipules often sheathing, 
intrapetiolar, membranous 
or scarious. 
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Notes on affinity (origin 
and further development) 


Further reductions from the 
Caryophyllaceous stock. 


Herbaceous, rarely woody, 
probably advanced peri- 
gynous types derived from 
the Caryophyllales through 
the subfamily Sileneae. 


Another group very closely 
related to the Caryophyllales 
and maybe to Saxifragales, 
of which they appear to be 
sympetalous representa¬ 
tives; mostly herbaceous. 


Closely related to Caryo- 
phyllaceae and perhaps 
to Saxifragaceae (sensu stri- 
cto ). 


Climax family of the alliance. 


Sequence of Orders and 
Families (a cross-line indi¬ 
cates the climax of a group) 


64. Chenopodiales 

278. Barbeuiaceae, p. 434. 

279. Phytolaccaceae, p. 435. 

280. Gyrostemonaceae, 
p. 436. 

281. Agdestidaceae, p. 437. 

282. Petiveriaceae, p. 438. 

283. Chenopodiaceae, 
p. 438. 

284. Amaranthaceae, p. 440. 

285. Cynocrambaceae, 
p. 441. 

286. Batidaceae, p. 442. 

287. Basellaceac, p. 443. 


65. Lythrales 

288. Lythraceae, p. 445. 

289. Onagraceae, p. 446. 

290. Trapaceae, p. 447. 

291. Haloragidaceae, p. 448. 

292. Callitrichaceae, p. 449. 


66. Gentianales 

293. Gcntianaccac, p. 450. 

294. Menyanthaceae, p. 451'. 


67. Primulales 

295. Primulaceae, p. 453. 

296. Plumbaginaccae, p. 453. 


68. Plantaginale s 
297. Plantaginaceac, p. 453. 


General characteristics and 
tendences of Orders 


As in Polygonales but stipules 
absent or very small; car¬ 
pels numerous to solitary, 
free or connate; embryo 
curved. 


Actinomorphic; perigynous 
to cpigynous; calyx tubular, 
valvate; petals present; 
stamens as many or twice 
as many as petals; ovules 
numerous to solitary; pla- 
centation axile; no endo¬ 
sperm ; several aquatic 
forms. 


Corolla actinomorphic; sta¬ 
mens epipetalous, alternate 
with the corolla-lobes; 
anthers free; disk often 
present; ovary superior, 1- 
locular with parietal placen- 
tation; ovules numerous; 
seeds with copious endo¬ 
sperm and small embryo. 
Herbs. 


More or less as above, but 
stamens usually opposite 
the corolla-lobes; ovary 
mostly 1-locular with free 
basal placentation; seeds 
usually with copious endo¬ 
sperm. Herbs often with 
radical leaves. 


Stamens alternate with the 
corolla-lobes; flowers 
anemophilous. 
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Notes on affinity ( origin 
and further development) 

Sequence of Orders and 
Families ( a cross-line indi¬ 
cates the climax of a group) 

Genera! characteristics and 
tendences of Orders 

Herbaceous groups closely 
connected with the Ranales 
but more advanced; several 
small families with very 
special leaf-morphology 

and/or habitat. 

69. Saxifragales 

298. Crassulaceae, p. 457. 

299. Cephalotaceae, p. 458. 

300. Saxifragaccae, p. 459. 

301. Eremosynaceae. p. 460. 

302. Vahliaceae, p. 461. 

303. Francoaceae, p. 462. 

304. Donatiaceae, p. 462. 

305. Parnassiaceae, p. 465. 

306. Adoxaceae, p. 466. 

More or less perigynous to 
rarely epigynous; apo¬ 

carpous to syncarpous, with 
axile placcntation; stamens 
definite in number, free; 
endosperm copious; em¬ 
bryo small, straight. 

Derived from Saxifragales. 

70 Sarraceniales 

307. Droseraceac, p. 467. 

308. Sarraccniaccac, p. 468. 

More or less as in Saxi¬ 
fragales, but plants mostly 
insectivorous; syncarpous; 
placcntation parietal to 
axile; stamens numerous to 
few. 

A very advanced and speci¬ 
alized group. 

71. PODOSTEMALES 

309. Podostcmaccac, p. 470. 

310. Hydrostachyaccac, 
p. 470. 

Probably very much reduced 
types of Saxifragales, with 
peculiar habit and habitat. 

A climax family possibly 
derived from the Saxifra¬ 
gales stock; regarded as a 
parallel with Araliaceae. 

72. Umbellales 

311. Umbellifcrae, p. 471. 

Flowers in umbels; ovary 
inferior, of 2 carpels. Herbs, 
often with hollow stems; 
leaves without stipules. 

An advanced group prob¬ 
ably derived from the 
Saxifragales. 

73. Vai.erianales 

312. Valerianaccac, p. 473. 

313. Dipsacaccac, p. 474. 

314. Calyceraceae, p. 475. 

Corolla usually zygo- 

morphic; calyx and corolla 
epigynous; inflorescence 
cymosc to capitate or ver- 
ticillatc, sometimes with an 
involucre of bracts; ovary 
3-1-locular, only 1 loculus 
fertile; ovule 1, pendulous. 

Perhaps derived from early 
Geniianales, the genus Cya- 
naruhus ( Campanulaceae ) 
having a superior ovary. 

74. Campanales 

315. Campanulaceae, p.476. 

316. Lobcliaccac, p. 477. 

Corolla actinomorphic to 
zygomorphic; epigynous; 
stamens free or inserted low 
on the corolla; anthers free 
to connivcnt; ovary in¬ 
ferior; ovules numerous to 
few on axile placentas. 
Herbaceous. 
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Notes on affinity (origin 
and further development) 


Probably derived from the 
preceding but relationships 
rather problematical. 


Rather sharply cut off from 
other existing families, but 
perhaps derived mainly 
from the Campanulaceous 
stock; completely climax 
group. 


Advanced sympetalous fami¬ 
lies but not yet reduced in 
the number of stamens as 
in higher families. 


A large natural order show¬ 
ing progressive reduction in 
the number of stamens 
accompanied by increasing 
zygomorphy of the corolla. 


Here regarded as advanced 
more or less fixed types 
from Caryophyllales or 
direct from Ranales; con¬ 
siderable gap between these 
groups, but affinity evident 
through Limnanthaceae es¬ 
pecially. 


Sequence of Orders and 
Families (a cross-line indi- 
cates the climax of a group) 

75. Goodeniales 

317. Goodeniaceae, p. 478. 

318. Brunoniaceae, p. 479. 

319. Stylidiaceae, p. 480. 

76. Asterales 

320. Compositae, p. 481. 


77. SOLANALES 

321. Solanaceae, p. 484. 

322. Convolvulaceae, p. 484. 

323. Nolanaccae, p. 486. 


78. Personales 

324. Scrophulariaceae, 
p. 488. 

325. Acanthaceae, p. 489. 

326. Gesneriaceac, p. 491. 

327. Orobanchaccae, p. 492. 

328. Lentibulariaceae, 
p. 492. 

329. Columelliaceac, p. 493. 


79. Geraniales 

330. Geraniaceae, p. 495. 

331. Limnanthaceae, p. 496. 

332. Oxalidaceae, p. 497. 

333. Tropaeolaceae, p. 498. 

334. Balsaminaceae, p. 499. 


General characteristics and 
tendences of Orders 


More or less as above, but 
with indusiate stigma. 


Ovary inferior, 1-locular, 
1-ovulate; anthers united 
into a tube. Herbaceous or 
woody; flowers collected 
into heads, surrounded by 
an involucre of bracts. 


Corolla actinomorphic to 
very slightly zygomorphic; 
stamens the same number 
and alternate with the 
corolla-lobes, epipetalous; 
ovary superior, 4-1 -(mostly 
2)- locular with numerous 
ovules on axile placentas, 
or rarely basal. Herbaceous 
to rarely woody, often 
climbing. 


Corolla nearly always zygo¬ 
morphic with stamens fewer 
than the corolla-lobes. 
Mostly herbaceous; leaves 
alternate to opposite. 


Hypogynous; <?; ovary en¬ 
tire to lobed, syncarpous; 
ovules mostly 2-1 in each 
loculus; stamens definite 
in number; disk-glands 
often present; no endo¬ 
sperm ; leaves frequently 
much divided, stipulate; 
higher types have zygo¬ 
morphic flowers and ten¬ 
dency to syngenesious 
anthers. 
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Notes on affinity (origin 
and further development ) 


Regarded as most nearly 
related to the Geraniales, 
of which they may be 
advanced representatives. 


The climax development of 
the fundamentally herba¬ 
ceous line of evolution, 
parallel with Verbenaceae. 


Sequence of Orders and 
Families (a cross-line indi¬ 
cates the climax of a group) 


' 80. POLEMONIALES 

335. Polemoniaccae, 
p. 500. 

336. Hydrophyllaceae, 
p. 501. 

337. Cuscutaceae, p. 501. 


81. Boraginales 

338. Boraginaceae, p. 502. 


82. Lamiales 

339. Myoporaceae, p. 503. 

340. Selaginaccac, p. 505. 

341. (ilobulariaccae, p. 505. 

342. Labiatae, p. 506. 


General characteristics and 
lendences of Orders 


Corolla actinomorphic; sta¬ 
mens epipetalous; anthers 
free; ovary superior, not 
lobed; placentas parietal or 
axile; ovules numerous to 
few. Herbaceous. 


More or less as in preceding 
group, but ovary deeply 
lobed, with gynobasic style, 
composed of 2 carpels and 
with paired ovules. 


As in the preceding but leaves 
mostly opposite or whorled; 
corolla zygomorphic; sta¬ 
mens 4 or 2; ovary be¬ 
coming deeply lobed with 
a gynobasic style; ovules 
mostly paired. Largely her¬ 
baceous, with inflorescence 
tending to capitula or 
vcrticillastcrs. 




DESCRIPTIONS OF ORDERS AND 
FAMILIES, WITH KEYS TO GENERA 

OF SMALLER FAMILIES 


Division I. LIGNOSAE 

Order 1. MAGNOLIALES 

Entirely woody group; flowers hypogynous, rarely $ ? accompanied by 
reduction, acyclic to cyclic; petals usually present; stamens numerous, free 
or rarely connate in a mass; carpels free or reduced to 1; endosperm 
copious, not ruminate; embryo minute. Leaves alternate, very rarely 
opposite, simple, stipulate or not.—Mainly in N. Temperate Regions. 

A. Perianth present, conspicuous, never operculate; indumentum not Iepi- 
dote: 

B. Flowers bisexual: 

C. Stamens free among themselves: 

D. Leaves stipulate, the stipules large and enclosing and protecting the 
young growths, but soon deciduous and leaving an annular scar 
around the stem; flowers large, solitary, terminal or axillary; axis 
usually elongated and cone-like; stamens and carpels spirally arranged 

Magnoliaceae 

DD. Leaves exstipulate, pellucid-punctate; flowers small or medium¬ 
sized, rarely solitary; axis short and never cone-like in fruit; carpels 
more or less in a single whorl: 

E. Sepals imbricate llliciaceae 

EE. Sepals valvate Winteraceae 

CC. Stamens united; ovary 1-locular, with parietal placentas 

Canellaceae 

BB. Flowers unisexual; stamens partially or wholly connate into a globose 
mass; leaves exstipulate; climbing shrubs Schisandraceae 

A A. Perianth present, operculate; indumentum lepidote; stamens petaloid 

Hi man tandraceae 

AAA. Perianth absent or much reduced and bract-like; indumentum never 
lepidote; stamens not petaloid: 

F. Carpels 3; stipules large and intrapetiolar, membranous leaves minutely 
pellucid-punctate; flowers polygamous-monoecious Lactoridaceae 

FF. Carpels more than 3; stipules absent or small; leaves not pellucid- 
punctate: 

G. Flowers bisexual, clustered or racemose-paniculate; seeds not winged 

Trochodendraceae 

GG. Flowers dioecious, solitary on short arrested branchlets; stipules 
adnate to the petiole; seeds winged Cercidiphyllaceae 
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1. Magnoliaceae 

Trees or shrubs; leaves alternate, simple; stipules large , deciduous, leaving an 
annular scar on the shoot, enclosing the young buds; flowers large, solitary, 
terminal or axillary, usually <£; sepals and petals often similar, in several 
series , imbricate; stamens numerous, hypogynous , free; anthers long, 2-locular, 
opening lengthwise; pollination by insects; carpels usually numerous, 1-locu¬ 
lar, spirally arranged on an often elongated axis, rarely consolidated in fruit; 
ovules 2 or more; 2-seriate on the ventral suture; fruiting carpels splitting 
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Approximate range of the family Magnoliaceae, probably the most ancient of living Dicoty¬ 
ledons; the discontinuous distribution of members of this family, considered in conjunction wit 
the anatomical and floral structure, indicates that it is of great antiquity. 

longitudinally or transversely, or indchisccnt and samaroid, more rarely 
united into a fleshy syncarp; seeds large, suspended (when carpel dehiscent) 
by a silky thread-like funicle ; testa externally arilluid or rarely adherent to the 
endocarp; endosperm copious, oily; embryo minute. B.H. 1,16, partly; E.P. 
3, 2, 12, partly. Southeast N. and Central America, West Indies, Venezuela, 
Brazil, E. Asia, Malay Archipelago. 

Useful Products: Tulip-tree wood (Liriodendron tulipifera L.). Many 
handsome garden trees and shrubs. 

Key to genera by J. E. Dandy 

A, Anthers introrse or latrorse; fruiting carpels not samaroid: B. Flowers 
terminal: C. Flowers bisexual (rarely abnormally female by tepalody of the 
stamens); tepals 9 or more, the outer whorl sometimes much reduced in size 
or texture; fruiting carpels dorsally dehiscent, circumscissilc or indehiscent: 
D. Fruit not capsular, the carpels separate or in a fleshy syncarp and usually 
numerous: E. Fruiting carpels dehiscent, not fleshy: F. Gynoecium sessile or 
shortly stipitate, more or less exserted from the androecium: G. Carpels free 
or rarely somewhat united, in fruit dehiscent aloi^ the dorsal suture: H. 
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Ovules 4 or more in each carpel— Mangldetia (E. Himal. to S. China, Malay 
Archip.). HH. Ovules 2 in each carpel (rarely 3-4 in the lower carpels)— 
Magnolia (E. Asia, Malay Archip., Southeastern U.S.A., Cent. Amer., 
Greater Antilles, Venez.). GG. Carpels concrescent at least at the base, in 
fruit circumscissile and woody, the upper portions falling away either singly 
or in irregular masses, the lower portions persistent with the suspended seeds; 
stipules adnate to the petiole— Talauma (E. Himal. to Indo-China and 



Fig. 1. Magnolia campbellii Hk.f. & Thoms. (Magnoliaccae). A, section showing arrangement 
of stamens and carpels. B, stamen. C, seed. D, section of seed. (After Hk. f.) 


Malaya; Trop. Amer. and West Indies). FF. Gynoecium stipitate, not ex- 
serted from the androecium; tepals 9, subequal; carpels 2-5-ovulate, in fruit 
dehiscent along the dorsal suture; stipules free from the petiole —Alcimandra 
(E. Himal. to Tongking). EE. Fruiting carpels indehiscent, concrescent to 
form a fleshy syncarp; tepals 18 or more, subcqual; connective-appendage 
very long, subequalling or longer than the anther-loculi; ovules 2 in each 
carpel; stipules free from the petiole —Aromadendron (Malay Penin. and 
Archip.). DD. Fruit a woody loculicidal capsule composed of few (2-8) con¬ 
crescent carpels; tepals 9-15, subequal; ovules about 4-8 in each carpel; sti¬ 
pules free from the petiole— Pachylarnax (Assam to Indo-China and Malay 
Penin.). CC. Flowers unisexual; tepals 6-7, subequal; fruiting carpels woody, 
dehiscent completely along the ventral suture and partly along the dorsal 
suture, thus finally becoming bifid; ovules 2 in each carpel; stipules adnate 
to the petiole —Kmeria (S. China to Indo-China). BB. Flowers axillary: 
J. Gynoecium sessile; anthers introrse; stipules free from the petiole— 
Elmerrillia (Malay Archip., Philipp. Is., New Guin.). JJ. Gynoecium stipi- 
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tate; anthers latrorse or sublatrorse; stipules adnate to or free from the 
petiole —Michelia (Trop. and Subtrop. E. Asia to Malay Archip.). AA. 
Anthers extrorse; fruiting carpels indehiscent, samaroid (produced at the apex 
into a long wing-like beak), deciduous; leaves 2-10-lobed, the apex truncate 
or widely emarginate; stipules free from the petiole —Liriodendron (SE. 
Asia and Southeastern N. Amer.). 

Note: Goniosioma Elmer, Leafl. Bot. 5, 1808 (1913) is error for Geniosioma (Loganiaceae). 


2. ILLICIACEAE 1 



Range of Illicium, the sole genus of Illiciaceae, an ancient group formerly included in Winte 

raccae, to which it is closely related. 


Shrubs or small trees; leaves alternate, simple, sometimes clustered or sub- 
verticillate, entire, pinnately nerved; stipules absent', flowers bisexual, solitary, 


* A. C. Smith. J. Arnold Arbor. 24, 120(1943). Seealso the detailed account of the families 
Illiciaceae and Schisandraceue by the same author in Sargentia, 7, I (1947). I doubt if any 
of the more widely experienced botanists of the past decades would have agreed with some 
of the rather sweeping statements in this paper. Examples are: ‘It has long been realised by 
systematists who have looked into the matter that these three genera (i.e. Illicium, Schisandra, 
and Kadsura) have no close affinity to the Mugnoliaceae (e g. Dandy, Bailey, and Smith). 
On the basis of various morphological and anatomical characters, the Magnohacae form 
with their only close allies the Himantandraceae and Degencriaceae, a compact group of 
families.’ On p. 128 of the present work I have indicated that I consider, rightly or wrongly, 
that Degeneria ( Degeneriaceae) is closely related to Exospermunx and Zygogynum in the 
family Winleraceae. 


Again to quote: ‘In general usage at present is the family named Schisandraceue, usually 
taken to include Schisandru and Kadsura, but most students fail to consider the proximity 
of the genus Illicium to this family.’ Vet in the key to the two families below this statement 
fp- 2) a multitude of differences arc given, and it would have been more to the point if 
Illicium had been compared with Wmteraceae, wherein it was formerly placed by all 
botanists, with the exception of van Ticghcm, whose unorthodox views in the classification 
or other groups based mainly on anatomical characters have received little support up to 
ihc present. Too much reliance on anatomical characters alone seems to me to result, some¬ 
times, not in classification, but declassification. 
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axillary or supra-axillary, rarely lateral and below the leaves or on the trunk; 
pedicels bracteate; sepals and petals numerous to 7, free, imbricate, usually 
several-seriate , the outermost often small and bracteole-like, inner gradually 
larger, becoming ligulate and thin to fleshy and ovate to suborbicular, the inner¬ 
most often reduced; stamens numerous to 4, several to 1-seriate, connective 
sometimes glandular, loculi introrsely lateral, dehiscing lengthwise; carpels 21- 
5, free, in a single whorl , mostly closely appressed laterally, erect or somewhat 
spreading, narrowed into a slender or stout style stigmatic on the ventral side; 



Fig. 2. Illicium anisatum L. (Illiciaceac). A, stamen. B, carpels. C, fruit. 
D, the same from above. E, section of seed. (After Bcntl. &Trim.) 


ovule 1, attached ventrally near the base; fruits follicular , dehiscing ventrally; 
seeds glossy, with copious endosperm and minute embryo. E. Asia, Indo- 
Malaya, China, Japan, Southeastern U.S., and West Indies.— Illicium. 

Useful Products: Star Anise (Illicium verum Hk. /.), S. China; 
Japanese Star Anise (Illicium anisatum £.), Japan. 


3. WlNTERACEAE 

Trees or shrubs with aromatic alternate pellucid-dotted leaves; stipules absent; 
flowers small, mostly cymose or fasciculate , or rarely polygamous; sepals 
2-6, free and valvate or united ( Drimys ); petals 2- or more-seriate, mostly 
conspicuous in bud, imbricate; stamens several, hypogynous;anthers introrse, 
2-locular, short, opening lengthwise; carpels several to one, more or less in a 
single whorl, free or partially united, 1- to many-ovuled; stigma sessile or 
styles distinct; fruit dehiscent or a berry; seeds with copious endosperm and 
minute embryo. R.H. 1, 17; E.P. 3, 2, 12 (under Magnoliaceae). Tropics and 
Subtropics, absent from Africa. 

Useful Products: Winter's Bark (Drimys winteri Forst .), S. Amer. 

A small family, more tropical than Magnoliaceae, but evidently derived from it; no 
stipules, and the carpels mostly reduced to a single whorl. 



Range of the family Winteraceae (sensu stric(o). Though the wood structure has ancient features, 
the floral structure is more advanced than Magnoliaccae. to which it is closely related though on 

parallel lines and more austral in distribution. 



Flo. 3. Drimyt wintcri Font. (Winteraceae). A. vertical section of flower. B. flower with petals 
removed. C, stamen. D, cross-section of carpels. E. one carpel. F, the same in vertical section. 

(Partly alter Hot. Mag.) 
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A. Carpels remaining free from one another in fruit: B. Calyx enclosing 
the petals in bud and at length rupturing— Drimys (Malay Axchip. to E. 
Austral., New Caled., Cent, and S. Amer., Juan Fernandez). BB. Calyx 
exposing the petals in bud, small and more or less cup-like or short and 
dentate: C. Flowers solitary and axillary; petals 5-6— Pseudowintera (New 
Zeal.). CC. Flowers in a terminal cluster of many-flowered cymes; petals 
14-10: D. Inner series of petals 6-4; stamens with two widely divergent 
anther-loculi— Bubbia (New Guin., E. Austral., New Caled., Lord Howe’s 
Is.). DD. Inner petals 10; stamens with linear and parallel contiguous anther- 
loculi —Belliolum (New Caled., Solomon Is.). AA. Carpels more or less 
united, especially in fruit, or carpel solitary: E. Stamens numerous: F. Stami- 
nodes absent: G. Carpels 8-7, with conspicuous grooves between them in 
fruit, partially united— Exospermum (New Caled.). GG. Carpels 4-1, closely 
united, each separated by a very thin wall— Zygogynum (New Caled.). FF. 
Staminodes present; carpel solitary— Degeneria 1 (Fiji). EE. Stamens about 
12—Tetrathalamus (New Guin.). 

4. Canellaceae 

Glabrous aromatic trees; leaves simple, alternate, gland-dotted; stipules ab¬ 
sent; flowers actinomorphic, cymose; bracts 3, imbricate, persistent; sepals 



Fig. 4. Canella winterana ( L .) Gaertn. (Canellaceae). A, section of flower. B, staminal tube. 
C, cross-section of ovary. D, fruit. E, seed. F, section of same. (Orig.) 

4-5, free, thick, imbricate; petals thin, imbricate; stamens hypogynous, up to 
20; filaments connate into a tube with the anthers adnate to its outer side, 
opening lengthwise by valves; ovary superior, 1-locular; placentas 2-5 , parietal; 
ovules several; style thick; stigmas 2-5; ovules subanatropous; fruit a berry; 
seeds 2 or more, shining; endosperm oily and fleshy; embryo straight or 

1 Regarded as the type of a separate family, Degeneriaceae, by I. W. Bailey and A. C. 
Smith; see J. Arnold Arbor. 23, 357 (1942). I consider Degeneria to be closely related to 
Zygogynum , &c., as placed in the key above. See footnote on p. 125. 
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nearly so. B.H. 1, 121; E.P. 3, 6, 314. Tropical America and E. and S. 
Africa. 

Useful Products: Canella bark (Canella winterana (L.) Gaertn.), West 
Indies and S. Florida. 

A. Petals free; stamens 20-10: B. Flowers axillary: C. Petals 12, in 4 series; 
stamens 1-2; stigma 6-lobed; leaves with numerous much-branched lateral 
nerves— Pleodendron (West Indies). CC. Petals 10, the 5 inner narrower than 
the outer: D. Ovules 2-seriate on the 2-6 placentas; stamens 20-10— Cinna- 
modendron ( Capsicodendron) (West Indies, Trop. S. Amer.). DD. Ovules 1- 
seriate on each of the 5 placentas; stamens 10— Warburgia ( Dawea ) (Trop. 
E. Afr., N. Transvaal). BB. Flowers in a terminal cyme; stamens 10; petals 
free— Canella (Florida, West Indies). AA. Petals united into a tube; stamens 
9-7; flowers axillary, solitary, subscssile— Cinnamosma (Madag.). 


5. Schisandraceae 

Climbing or trailing shrubs; leaves simple, alternate, often pellucid-dotted; 
stipules absent; flowers <$ $, small, axillary, solitary; sepals and petals 9-15, 



Range of the small family Schisandraceae. closely related to Mugnohaceae and with a similar 
discontinuous but less wide distribution. Schisandra occurs both in E. Asia and the Southeastern 

U.S.A., Kadsura only in F-. Asia. 


scarcely distinguishable from one another, the inner gradually pclaloid, im¬ 
bricate; stamens numerous, short, partially or wholly united into a fleshy 
globose mass; anthers small, 2-locular; carpels numerous, with 2-3 ovules, in 
fruit cither spread on the much elongated axis or crowded into a fleshy mass, 
fruit baccate; seeds immersed in the fleshy pulp; endosperm oily, copious; 
embryo small. B.H. 1, 17; E.P. 3, 2, 12 (under Magnoliaceae). See revision 
A. C. Smith, Sargentia, 7, 79 (1947). Southeastern N. America and 
E Asia. 

A very small and ancient family (see map) which, together with the separation of the 
•oia „ 
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sexes, has adopted a climbing habit. The distribution is almost identical with that of 
Magnoliaceae, from which it has apparently been derived. 



Fig. 5. Schisandra glabra ( Brickell ) Rehder. 
(male) (Schisandraceae). A, stamens. B, car¬ 
pels. C, section of carpel. D, fruiting carpels 
E, seed. (After Le Maout & Decne.) 


A. Carpels scattered on an elongated axis after flowering —Schisandra. 
AA. Carpels remaining crowded in a head after flowering —Kadsura. 


6. Himantandraceae 

Aromatic trees covered with peltate scaly indumentum ; leaves alternate, entire, 
penninerved; stipules absent ; flowers bisexual, solitary or paired on short 



Fig. 6. Himantandra bclgravcana F. Muell. (Himantandraceae). A, leaf. B, scale from same. 
C, open flower. D, stamen. E, staminode. F, fruit. G, section of one carpel. H, longitudinal 
section of fruit. I, cross-section of fruit. J, opening flower bud. K, cross-section of anther. 

(Partly after Diels.) 
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axillary branches, at first involucrate by two calyptriform leathery deciduous 
sepals; inner sepals the one within the other; petals about 7, lanceolate, very 
similar in size and shape to the numerous (about 40) stamens which have the 
anther-loculi separated on each side towards the base, opening lengthwise; 
staminodesseveral, subulate; carpels 7-10, contiguous, free except at the base; 
ovule solitary in each, pendulous from the apex, anatropous; fruit globose, 
gall-like, fleshy, 7-10-locular by the coalescence of the carpels; seed pendulous, 
with oily endosperm and small embryo. N.E. Australia, New Guinea, 
Moluccas.— Himantandra (Fig. 6). 

A small and curious relic, with pctaloid stamens; remarkable in its group in having 
peltate scaly indumentum. 


7. Lactoridaceae 

Shrubs with alternate small, obovate, emarginate, entire leaves and numerous 
minute pellucid dots; stipules large, membranous, united within the petiole; 





Fio. 7. Lactoris fernandeziana Philippi (Lactoridaceae). 
A, flower. B, anther. C. fruit. D. one carpel. E. seed. 
F, section of seed. (After Hk. Ic. PI.) 


flowers polygamo-monoecious, small, solitary or up to 3, axillary; sepals 3, 
imbricate; petals absent; stamens 6, in 2 whorls; anthers short, extrorsc, 2- 
1 ocular, carpels 3, free, stigma beak-like; ovules 6 in each carpel, in 2 vertical 
series on the intruded placentas; fruit follicular, beaked; seeds 4-6; endo¬ 
sperm copious, oily; embryo minute. 13.H. 3, 127 (under Piperaceae); E.P. 
3 » 2, 19. Juan Fernandez Is.— Lactoris (Fig. 7.). 

A monotypic family closely related to the Winteraccae, of which it is probably a reduced 

derivative. 


8. Trochodf.ndraceae 

Trees with whorled long-petiolatc serrate leaves; buds perulate; stipules ab¬ 
sent; flowers ^ or polygamous, racemose or subfasciculate, rather small; 
sepals absent or very minute; petals absent; stamens numerous, hypogynous 
or subperigynous on the expanded torus; anthers short or linear, extrorsc, on 
slender filaments; carpels 6-10, more or less in a single whorl, rather loosely 
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united ( Trochodendron ) or quite free and stipitate ( Euptelea ); stigmas free; 
ovules 1 to several in each carpel, pendulous; fruit dehiscent or samaroid; 
seeds with endosperm and minute embryo. B.H. 1,954 (under Magnoliaceae ); 
E.P. 3, 2. 21. Assam to Formosa and Japan. 

A small family with a restricted distribution, related to but more advanced and reduced 
than the Illiciaceae which occurs in the same area. This family may show the path of develop¬ 
ment to part of the Hamamelidales. 



Fig. 8. Trochodendron aralioides Sieb. & Zucc. (Trochoden- 
draceae). A, flower with stamens removed. B and C, anthers. 

D, section of anther. E, section of carpels. F, fruits. (After 

Bot. Mag.) 

A. Carpels free and stipitate— Euptelea (Himal. to Japan). AA. Carpels 
loosely united and sessile— Trochodendron (Japan). 

9. Cercidiphyllaceae 

Trees; leaves deciduous, opposite or alternate , stipulate; stipules adnate to 
the petiole , caducous; flowers dioecious , males subsessile, axillary, solitary or 
fascicled, female pedicellate; sepals 4, small; petals absent ; stamens 15-20; 
filaments long and slender, on a conical torus; anthers oblong-linear, basi- 
fixed, opening lengthwise; carpels 4-6, slightly stipitate , gradually narrowed 
into elongated slender styles stigmatic on their inner face; ovules in two rows, 
descending, anatropous; fruit a cluster of 2-6 follicles splitting down the 
ventral suture, which by twisting becomes external; endocarp woody and 
shining within; seeds compressed, nearly square, winged at one end; embryo 
medium-sized in copious endosperm; cotyledons flat. See Swamy and Bailey, 
‘The Morphology and Relationships of Cercidiphyllum’, J. Arnold Arbor. 
30, 187 (1949). China and Japan.— Cercidiphyllum. 

Useful Products: C. japonicum (see Fig. 9), the only species, is a 
magnificent tree up to 55 ft. in girth in its native habitat; valuable timber. 

A monotypic family of the Magnoliales and approaching the Hamamelidales, to some 
members of which it bears considerable external resemblance. 
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Fig. 9. Ccrcidiphyllum japonicum Sieb. d Zucc. (Cercidiphyllaccac). A, male flower. B. female 

flower. C, section of carpel. D, young leaf and stipules. 


Order 2. ANNONALES 

Entirely woody group; flowers hypogynous to perigynous, apocarpous to 
rarely syncarpous with parietal placentation; petaliferous with occasional 
gamopetaly; stamens oo, free; endosperm constantly and markedly ruminate; 
embryo minute. Leaves alternate, simple, cxstipulatc.—Tropics and Sub¬ 
tropics. 

A. Carpels numerous or few, rarely solitary, free or rarely united and with 
parietal placentas, inserted on a flat or conical rcccptable; styles usually 
free; fruit superior, of several free units or rarely united into a mass; 
sepals and petals not connate into a calyptra Annonaceae 

AA. Carpels numerous, immersed in the turbinate receptacle; styles connate 
into a mass; fruit a several-locular berry; sepals and petals connate 
into a calyptra Eupomatiaceae 

10. Annonaceae 

Trees, shrubs, or climbers with aromatic wood and leaves; leaves alternate, 
entire; stipules 0\ flowers mostly <£, rarely <??, variously arranged; sepals 
usually 3, separate or partly united, slightly imbricate or valvate; petals 
hypogynous, often 6 in 2 series, rarely 4 or 3, imbricate or valvate in each 
series; stamens hypogynous, numerous, spirally arranged; filaments very 
sh °rt; anthers 2-locular, opening lengthwise, often overtopped by the truncate 
enlarged connective ; carpels numerous or few, free or rarely united into a 
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1-locular ovary; styles separate; ovules 1 to many, basal or parietal; carpels 
usually stipitate in fruit , free, rarely united into a 1- or many-locular mass, 
dry or fleshy, rarely dehiscent; seeds often arillate, with copious and markedly 
ruminate endosperm and minute embryo. B.H. 1, 20; E.P. 3, 2, 23. Tropics 
and Subtropics.— Uvaria, Guatteria, Artabotrys, Asimina, Monodora, 
Rollinia, Annona, Xylopia, &c. 



Fig. 10. Asimina triloba (L.) Dunal (Annonaceae). A, section of 
flower. B and C, anthers. D, section of anther. E, carpel. F, longi¬ 
tudinal section of carpel. G, cross-section of carpel. H, fruit. 
I, longitudinal section of seed. (After Le Maout & Decne.) 


Useful Products: Various Lancewoods (Duguetia quitarensis Bth.), 
S. Amer.; (Bocagea laurifolia B. & H. and B. virgata B. & H.) t West Indies. 
Fruits: Cherimoyer (Annona cherimolia A/i//.),'W.S. Amer.; Sour Sop (Annona 
muricata L.), Trop. Amer.; Sweet Sop (Annona squamosa Z..), Malaya; 
Custard Apple (Annona reticulata L.), Trop. Amer. 

A large tropical family, related to but a more advanced and fixed type than the Magnoll - 
aceae. 


11. Eupomatiaceae 

Shrubs; leaves alternate, simple; stipules 0; flowers perigynous t solitary, 
fairly large; sepals and petals not differentiated from one another, forming 
a deciduous calyptra on the rim of the expanded concave torus; stamens 
numerous, perigynous, the inner ones sterile and petaloid, the outer with two 
linear extrorse anther-loculi and acuminate connective; carpels numerous, 
immersed in the turbinate receptacle ; styles connate into a mass; ovules several 
on the ventral side; fruit a berry, truncate at the apex, girt with the remains 
of the perianth, several-locular; seeds 1-2 in each loculus, angular, with 
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Fio. 11. Eupomatia laurina R. Br. (Eupomatiaccae). A, section of flower showing carpels 
immersed in the receptacle. B, petal. C. stamen. D, section of two carpels. E. receptacle with 
petals, &.C., removed. F, fruit. G, section of fruit. (Partly after Dot. Mag.) 


copious ruminate endosperm and very small embryo. B.H. 1, 29 (under 
Annonaceae); E.P. 3, 2, 39. Australia.— Eupomatia. 

Useful Products: Timber prettily marked (E. laurina R. Br.). 

A remarkable type formerly included in the Annonaceae, but better treated as a separate 
family. The immersion of the otherwise free carpels in the expanded receptacle is probably a 
parallel to the similar condition found in Nymphaeaceae, in the herbaceous Ranalcan 
phylum. 


Order 3. LAURALES 

Entirely woody group; flowers hypogynous to perigynous, $ or c?9; cyclic; 
apocarpous to one carpel; apetalous; stamens definite, free; endosperm uni¬ 
form to rarely ruminate or absent; embryo often minute. Leaves alternate or 
opposite, simple, exstipulate.—Mainly Tropics. 

A. Carpels free among themselves or rarely single; leaves often pellucid- 
punctate, mostly opposite; endosperm not ruminate: 

B. Style entire Monimiaceae 

BB. Style 2-lobcd Austrobaileyaceae 

AA. Carpels united into a single ovary: 

C. Stamens free among themselves: 

Ovary superior, rarely inferior; fruit not winged, cither baccate or 
drupaceous: 

E. Anthers opening from the base upwards by valves Lauraceae 

EE. Anthers opening by slits lengthwise Trimeniaceae 

DD. Ovary inferior: 

E. Fruits winged or enclosed in the inflated perianth; leaves alternate 

Hernaniliaceae 
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FF. Fruits neither winged nor enclosed in the perianth; leaves opposite 

Gomortegaceae 

CC. Stamens connate into a column; seeds with copious often ruminate 
endosperm; leaves often with pellucid dots Myristicaceae 

12. Monimiaceae 

Trees or shrubs, rarely climbers, usually fragrant, with opposite, or rarely 
alternate, entire or serrate, coriaceous leaves with pellucid dots; stipules 
absent', flowers actinomorphic, rarely oblique, bisexual, polygamous or uni- 







J, ^ J---X. I "i 


L 




Distribution of some genera* of Monimiaceae. 1, Hortonia; 2, Matthaea; 3, Levieria; 4,Trimenia; 
5, Amborclla, Carnegiea, Ncmualon; 6, Piptocalyx; 7, Hedycarya; 8, Ephippiandra; 9, Xymalos; 
10, Glossocalyx; 11, Mollincdia; 12, Macropcplus; 13, Macrotorus; 14, Laurelia; 15, Peumus. 


sexual, cymose or racemose, rarely solitary, small or medium-sized; inflore¬ 
scence axillary or rarely terminal; calyx inferior, with 4-many oftenconnivent 
teeth or lobes in 2-many series, and imbricate, equal, or the outer sepaloid 
and the inner petaloid, rarely obsolete; disk adnate to the perianth-tube; 
stamens numerous or few in 1-2 series; filaments very short, often flattened, 
with or without glands at the base; anthers erect, 2-locular, opening by a 
longitudinal slit or by valves from the base upwards. Female fl.: staminodes 
present or none; carpels several or rarely solitary, 1-locular; style short or 
elongated, stigma terminal; ovule solitary, erect or pendulous; carpels separate 
in fruit, enclosed by the perianth, or the latter deciduous, indehiscent, often 
drupaceous; seed erect or pendulous; testa membranous; endosperm fleshy; 
embryo small to half as large as the endosperm; cotyledons erect or spreading. 
B.H. 3, 137; E.P. 3, 2, 94. Tropics and Subtropics.— Monimia, Tambourissa, 
Mollinedia, Kibara, Hedycarya, Siparuna, Laurelia, Amborella, 
Atherosperma, &c. 

* Nos. 4, 6, and 9 are here transferred to Trimeniaceae, p. 138. 
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Fig. 12. Athcrosperma moschatum Labill. (Monimiaccae). A, (lower. B, section of flower. 

C, stamen. D, fruit. E, single carpel. F, section of seed. 

Economic Products: Boldo (Pcumus boldus Mol.), Chile; Australian 
Sassafras (Doryphora sassafras End ).), New South Wales. 

A very interesting, mostly tropical family, showing strong tendency to perigyny; probably 
an apetalous parallel to the Rosaceae. It is interesting that the valvular dehiscent anthers 
also occur in the Hamamelidales, themselves a further development of the Rosales. 


13. Austrobaileyaceae 

Large climbing shrubs', leaves opposite or subopposite, coriaceous, entire, 
reticulate, and pinnately loopcd-ncrved; stipules small, deciduous; flowers 



FlO. 13. Austrobaileya maculata C. T. White (Austrobaileyaceae). A, flower from below. B, 

stamen from within. C, the same from the outside. D, carpel. 
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bisexual, axillary, solitary, pedicellate; pedicels bracteate at the base and 
bracteolate in the upper part; sepals and petals together about 12, pale 
green, free, imbricate, gradually larger from the outer sepaloid to the inner 
petaloid and obovate or suborbicular with thin margins; stamnes 25-12, 
petaloid (pale green), outer fertile, inner gradually smaller and sterile (densely 
purple-spotted); anthers 2-locular, loculi adnate to the connective, dehiscing 
lengthwise; carpels several (about 8), free on a slightly upraised torus; style 
2-lobed; stigmas introrse, about half as long as the carpels; ovules 14-8, in 
2 collateral series on the adaxial side; fruits not known. See Bailey and 
Swamy, ‘Morphology and Relationships of Austrobaileya\ J. Arnold Arbor. 
30, 211 (1949). Queensland.— Austrobaileya. 

Austrobaileya , a genus of two species found in recent years on the Atherton Tableland, 
Queensland, Australia; its opposite leaves, single axillary flowers, the sepals and petals 
graded into each other (Fig. 13 a, flower from below), numerous petaloid introrse stamens 
(b) covered with large resinous warts, and several free carpels with a bilobed style, form a 
combination of characters probably unique among flowering plants; for want of a better 
place included here near Monimiaceae, and not in Magnoliales as originally suggested by 
the late C. T. White. 


14. Trimeniaceae 

Trees, shrubs, or climbers; leaves alternate or opposite, simple, entire or 
toothed, sometimes glandular-toothed; stipules absent; flowers bisexual or uni¬ 
sexual, sometimes polygamous or dioecious, small, arranged in axillary or 



Fig. 14. Trimenia weinmannifolia Seem. (Trimeniaceae), male flowering shoot. A, male flower. 
B, vertical section of male flower. C, male flower showing stamens and 2 sepals. D, stamens. 

E, stigmas. F, fruit. G, transverse section of fruit. 


terminal racemes or racemes of cymules or panicles; bracts small or absent; 
calyx-lobes or sepals 6 or 4, 2-1-seriate, imbricate, small; petals absent; 
stamens free, numerous to 6; anthers opening by slits lengthwise; loculi 
parallel, extrorse; rudimentary ovary present in the male flowers; ovary 
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superior, 2-1-locular; stigma sessile; ovule solitary, pendulous from the top of 
the ovary, anatropous; fruit baccate (mostly not known), ellipsoidal or sub- 
globose; seeds compressed; cotyledons equal. See Money, Bailey, and Swamy, 

J. Arnold Arbor. 31, 399 (1950). Tropical and S. Africa, New Guinea, New 
Caledonia, Fiji, New South Wales. 

A. Trees or shrubs; leaves serrate or dentate: B. Stamens numerous; in¬ 
florescence axillary— Xymalos (Trop. and S. Afr.). BB. Stamens 12-6: C. 
Racemes only terminal— Sphenostemon ( Idenburgia , Nouhuysia) (New Caled., 
New Guin.). CC. Racemes both terminal and axillary— Trimenia (Fiji Is.). 

AA. Scandent shrubs; stamens numerous; flowers polygamous, racemose; 
leaves opposite, entire— Piptocalyx ( Muellerothamnus ) (New South Wales). 

15. Lauraceae 

Trees or shrubs, very rarely twining parasitic herbs, all parts with aromatic 
oil-glands ; leaves alternate, rarely opposite or subopposite, coriaceous and 
evergreen, variously nerved; stipules absent; flowers small, greenish or yellow- 



Fio. 15. Persea americana Mitt. (Lauraccac). A. flower. B, stamen. C, ovary. D. fruit. 

E, section of fruit. 


ish, usually cymose or racemose, bisexual, polygamous or dioecious, actino- 
morphic; calyx usually inferior; tube sometimes enlarging in fruit; lobes 
usually 6, imbricate; stamens typically in 4 whorls, often the fourth row 
suppressed or reduced to staminodes; filaments sometimes glandular at the 
base, very rarely the glands fused into a disk; anthers continuous with the 
filament, 2- or 4-valved, valves superimposed or more or less collateral, open¬ 
ing from the base upwards by flaps, introrse or sometimes the third whorl 
extrorse; ovary of 1 carpel, superior, rarely inferior, 1-locular; style terminal, 
simple; stigma small; ovule solitary, pendulous; fruit baccate or drupaceous; 
seed pendulous; without endosperm; testa membranous; embryo straight; 
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cotyledons thick, fleshy; radicle superior. B.H. 3, 146; E.P. 3, 2, 106. Mainly 
Tropics, and Subtropics. Cryptocarya, Beilschmiedia, Aydendron, Cinna- 
momum, Machilus, Persea, Ocotea, Nectandra, Sassafras, Actino- 
daphne, Litsea, Umbellularia, Lindera, Laurus, Cassytha, &c. 

Useful Products: Many beautiful evergreen trees. Sweet Bay Laurel 
(Laurus nobilis L.); Cinnamon (Cinnamomum zeylanicum Breyn) t Ceylon; 
Camphor (Cinnamomum camphora Nees), Japan and China; Sassafras (Sassa¬ 
fras officinale Nees), N. Amer.; Avocado Pear (Persea gratissima Gaertn.), 
Trop. Amer. Timbers: Nan-Mu wood (Persea nanmu Oliv .), China; Green- 
heart wood (Nectandra rodiaei Schk .), British Guiana. 

A large tropical family (much in need of revision by an experienced taxonomist) appar¬ 
ently showing the extreme limit of reduction in the Magnolian alliance. The tendency to 
valvular dehiscence of the anthers shown partly in the Berberidaceae is here almost a constant 
character and is probably due to parallel development and not a sign of true affinity. 

16. Gomortegaceae 

Large tree, wood 1 heavy, durable, and beautifully figured; leaves opposite , 
petiolate, shining and aromatic, narrowly elliptic, pinnately nerved; stipules 



Fig. 16. Gomortcga nitida Ruiz <& Pavon (Gomorte- 
gaccac). A, stamen and glands. B, vertical section of 

flower. (After R. & P.) 


absent ; racemes axillary and terminal; flowers bisexual, subtended by 2 oppo¬ 
site bracts; sepals 6-10, spirally arranged, epigynous; petals absent; stamens 

1 The wood of this little-known and puzzling tree has been described in detail by W. L. 
Stern in Amer. J. Bot. 42, 874 (1955), and he has also correlated the various descriptions 
of botanists since the genus was first described by Ruiz and Pavon in 1794. I have therefore 
extended the description compiled for my first edition to accord with that of Stem. After 
a careful investigation based on floral morphology, including the pollen grains, and the 
xylem anatomy. Stern (last sentence of his summary) considers ‘that most likely Gomor- 
tegaceae is closely allied to Monimiaceae through a Hortonia -like forbear with valvular 
(“valvate”) anthers’. 

Flowering and fruiting specimens with seeds arc still much desired for the Kew herbarium. 
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described as varying from 2 to 11, epigynous; filaments free; anthers 2- 
locular, introrse, dehiscing by valves ; inner stamens with 2 shortly stalked 
glands at the base of each filament; ovary inferior , 2-3-locular; style 2-3- 
lobed; ovule 1 in each loculus, pendulous; fruit with a bony endocarp and 
fleshy exocarp; seed with large embryo in abundant oily endosperm. B.H. 3, 
149 (under Lauraceae)\ E.P.N. 172, 347; Hutch. Fam. FI. Pi 1, 91. Chile.— 
Gomortega. Recorded from the environs of Concepcion, Arauco, Tome, 
Collipulli, and near the Rio Quele in Chile. Common name ‘Quele’. 

17. Hernandiaceae 

Trees or shrubs, sometimes scandent, with alternate, simple or digitately com- 
pound leaves; stipules absent; flowers bisexual, or monoecious or polygamous 
by abortion, actinomorphic, arranged in axillary corymbose or paniculate 



Range of Hcrnandia (Hernandiaceae). 


cymes, bracteatc or not; calyx superior, with 3-5 valvatc subcqual segments 
in two whorls or rarely 4-8 in one whorl; stamens 5-3, often 4, in a single 
whorl, opposite the outer segments when the calyx is double; anthers 2-locuIar. 
opening introrscly or laterally by 2 valves; staminodes gland-like , in one or 
two whorls outside the stamens, or absent, those of the outer whorl in pairs 
at base of the filaments, those of the inner whorl alternate with the 
stamens; ovary inferior, 1-locular; ovule solitary, pendulous; fruit dry, more 
° r less ribbed, either with 2-4 wings on the body or with 2 terminal wings 
ormed by enlarged perianth-segments, or wingless but enclosed in the in- 
4ted receptacle; seed solitary, without endosperm; testa leathery; embryo 
s *™.*8^t; cotyledons large, plano-convex or flat and twisted around the 
radicle. B.H. 3, 164; (under Lauraceae); E.P. 3, 2, 126. Tropics. 

perhaps not very homogeneous and probably of mixed derivation. An 

^ k n ovvn Queensland genus, Valvanthera C. T. White, may prove to be better 
Placed in luiuraceat. 
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A. Cymes bracteate; fruits with lateral wings or not winged: B. Leaves 
simple: C. Leaves not peltate, often triplinerved; fruits dry, ribbed— Sparat- 
tanthelium (Trop. Amer.). CC. Leaves often peltate; fruits surrounded by 
the inflated perianth— Hernandia (Tropics). BB. Leaves digitately com- 



Fig. 17. Hernandia peltata Meisn. (Hemandiaceae). 
A and B, flowers. C, stamen and glands. D, fruit. E, 
same with receptacle removed. 


pound; fruits with 2-4 broad lateral wings— Illigera (Trop. Asia-Afr.). AA. 
Cymes ebracteate; fruits crowned by 2 terminal wings formed by the enlarged 
persistent calyx-segments; flowers unisexual— Gyrocarpus (Tropics). 

18. Myristicaceae 

Trees, often large and frequently aromatic; leaves alternate, entire, penni- 
nerved, often with pellucid dots; stipules absent; flowers small, dioecious, 
apetalous, fascicled, corymbose or capitate; calyx 3- (rarely 2-5-) lobed, 
funnel-shaped to globose or saucer-shaped, lobes valvate ; male flower: sta¬ 
mens 2-30; filaments united into a column; anthers 2-locular, free or united 
into a mass, dehiscing longitudinally; rudimentary ovary absent; female 
flower: staminodes absent; ovary superior, sessile, 1-locular; stigma sub- 
sessile; ovule 1, almost basal; fruit fleshy, usually dehiscing by two valves; 
seed erect, with a thin or fleshy sometimes laciniate often coloured aril; 
endosperm copious, replete with fat and often starch, mostly ruminate; embryo 
small; cotyledons ascending or spreading, sometimes connate. B.H. 3, 135; 
E.P. 3, 2, 40. Tropics. —Myristica, Pycnanthus, &C. 1 

1 This family formerly consisted of a single genus Myristica , but was divided into 15 
engera by Warburg, ‘Monogr. Myristicac.’. Nova Acta Leap. Carol. 68 (1897). 
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Flo. 18. Myristica fragrans Houtl. (Myristicaceae). A. anther-column. B. vertical section of 
ovary. C, anther. D, open female flower. E, fruit. F, section of fruit. G. seed. H. same transverse. 

I, embryo. (After Kohler.) 

Useful Products: Nutmeg (Myristica fragrans Houtt.), Indian Archip., 
and much cultivated in Tropics. 


Order 4. DILLENIALES 

Trees or shrubs, rarely herbs; flowers hypogynous, <^, actinomorphic; calyx 
imbricate; petals imbricate, often crumpled in bud; stamens numerous, free; 
apocarpous; seeds with copious plain endosperm and small to fairly large 
embryo, often arillate. Leaves usually alternate with marked pinnate nerva¬ 
tion; stipules absent or adnate to the petiole, rarely free. 

A. Leaves alternate (very rarely opposite), often with strong parallel lateral 
nerves; stipules absent or wing-like and adnate to the petiole; seeds 
often arillate: 

B. Stamens hypogynous: 

C. Leaves simple Dilleniaceae 

CC. Leaves pinnate, trifoliolate or unifoliolate Connaraceae 

BB. Stamens perigynous, inserted on the calyx-tube Crossosomataceae 
A A. Leaves opposite or verticillatc, simple to trifoliolate or pinnate; stipules 
present; seeds not arillate Brunelliaceae 

19. Dilleniaceae 

Trees, shrubs, or twiners, rarely undershrubs or herbs with radical leaves; 
leaves alternate, rarely opposite, entire or dentate, rarely pinnatifid or trilobed, 
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usually with numerous prominent parallel lateral nerves ]; stipules absent or 
wing-like and adnate to the petiole, mostly deciduous; flowers small to 
medium-sized, rarely large, $ or sepals 5, much imbricate , persistent ; 



Range of Wormia. 



petals 5 or fewer, imbricate, often crumpled in bud, deciduous; stamens 
numerous, rarely definite, hypogyno us, free or variously united into bundles at 
the base, usually persistent-, anthers with lateral or introrse loculi, opening 
lengthwise or by apical pores; carpels free, rarely one; ovules 1 or more, 
erect from the base or from the inner angle; styles free; fruiting carpels 
dehiscent or baccate; seeds mostly with a crested or laciniate aril-, endosperm 
copious, fleshy; embryo minute. B.H. 1, 10; E.P. 3, 6, 100. Mostly Tropical 
and Subtropical Regions.— Davilla, Doliocarpus, Tetracera, Acro- 
trema, Wormia, Dili^nia, Hibbertia, Candollea, &c. 
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20. CONNARACEAE 

Erect trees or shrubs or scandent; leaves alternate, compound, imparipinnate 
or 1-3 -foliolate; stipules absent; flowers <^, rarely d*?, actinomorphic or 
slightly zygomorphic; calyx imbricate or valvate; petals 5, free or sometimes 
slightly connate, imbricate or rarely valvate; stamens hypogynous to peri- 
gynous, often declinate, 5 or 10; filaments often united at the base; anthers 
2-locular, opening lengthwise; disk absent or thin; carpels 1-5, free, 1-locular; 



Fig. 20. Connarus monocarpus L. (Connaraceac). A, flower. B, ihc same with calyx and petals 
removed. C, anthers, back and front. D, vertical section of ovary. Ii, fruit. F, vertical section of 

fruit showing the single anllate seed. 


ovules 2, collateral, ascending from the inner angle; fruit dehiscent, sessile or 
stipitatc, usually 1-seeded; seeds often anllate , with or without endosperm. 
B.H. 1 , 430; E.P. 3, 3, 61. Tropics.— Byrsocarpus, Agelaea, Rourea, Con¬ 
narus, Cnestis, &c. 

Useful Products: Zebra wood (Connarus guianensis Lamb.), British 
Guiana. 

This family is here moved from near Sapindaceae, where it was placed in my first edition, 
following Bcntham and Hooker. I now regard it as probably representing a pinnate-leaved 
group derived from the same stock as the Dilleniuceae. The free carpels and anllate seeds 
are common features of both families. The family is comprehensively dealt with by Schellcn- 
berg in Engl. P/lanzjenr. (1938). 

21. Crossosomataceae 

Small shrub; leaves alternate, simple; flowers solitary, terminal, showy, '}, 
sepals 5, connate at the base into a turbinate tube; petals 5, imbricate, nervose, 
orbicular; stamens numerous, free, inserted on the calyx-tube; filaments 
slender, anthers oblong, 2-locular, opening lengthwise; carpels 3-5, free from 
one another, with 1-2 series of ovules, narrowed into a short style; stigma 

Wlt.2 I 
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Flo. 21. Crossosoma californica Nutt. (Crossosomataceae). A, stamen. 

B, ovary. C, fruit. D, seed. (Orig.) 


oblique, discoid; fruit a bivalved capsule; seeds numerous, globose, girt by a 
multifid aril ; testa shining; endosperm thin and fleshy; embryo medium¬ 
sized, slightly curved. B.H. 1, 15 (under Dilleniaceae). E.P.N. 185. California. 
—Crossosoma. 



Fig. 22. Brunellia comocladifolia H.B. & K. (Brunelliaceae). A, flower. B, stamen. C, fruit. 

D, seed. (Orig.) 
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22. Brunelliaceae 

Trees, sometimes spiny, often tomentose; leaves opposite or verticillate, simple, 
trifoliolate or imparipirmate ; stipules present; flowers small, in axillary or 
terminal panicles, dioecious, actinomorphic; calyx 4-5-partite, valvate; petals 
absent; disk hirsute, adnate to the calyx, 8-10-lobed; stamens 8-10, inserted 
at the base of the disk; ovary rudimentary, sessile; rudiments of stamens in 
the $ flowers; carpels 4-5, free, sessile, 1-locular; styles subulate, recurved, 
with simple stigmas; ovules paired, collateral; fruits 4-5 or fewer, spreading, 
2-valved, 1-2-seeded; seeds with fleshy endosperm and flat cotyledons. B.H. 
1, 313 (under Simarubaceae). E.P.N. 182. Tropical America.— Brunellia 
(Fig. 22). 


Order 5. CORIARIALES 

Shrubs with scaly buds; flowers hypogynous, ^ or 3 ?, actinomorphic; sepals 
imbricate; petals persistent; stamens 10, free; apocarpous, with solitary pen¬ 
dulous ovule; seeds with straight embryo and thin endosperm. Leaves oppo¬ 
site or verticillate, simple, without stipules. 

23. CORIARIACEAE 

Shrubs with angular branchlcts and opposite or verticillate simple leaves and 
scaly buds; stipules 0; flowers ^ or 3$, small, green, axillary or racemose; 
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Map showing the approximate range of Coriaria, the sole genus of Coriariaccac, a very distinct 

family difficult to place satisfactorily in any system. 


sepals 5, imbricate; petals 5, shorter than the sepals, keeled inside ; stamens 
10, hypogynous, free, or those opposite the petals adnate to the keel; anthers 
large, exserted, opening lengthwise; carpels 5-10, free, 1-locular; styles free. 
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Fig. 23. Coriaria myrtifolia L. (Coriariaceac). A, flower with perianth removed. B, vertical 
section of flower. C, flower. D, ovary. E, fruit. F, G. seeds. H, section of seed. (After Le Maout & 

Decne.) 


long; ovule solitary in each carpel, pendulous from the apex, anatropous; 
cocci 5-8, enclosed by the much accrescent petals; seed compressed, with thin 
endosperm and straight embryo. B.H. 1, 429; E.P. 3, 5, 128. Warm Tem¬ 
perate and Tropical Regions.— Coriaria. 


Order 6. ROSALES 

Trees, shrubs, or herbs; leaves alternate or rarely opposite, simple or com¬ 
pound; stipules rarely absent; flowers mostly actinomorphic; petals free; 
stamens perigynous to epigynous, mostly free; carpels free or variously united 
and then ovary often inferior; seeds without endosperm.—Mainly Temperate 
Regions. 

A. Leaves with stipules, these sometimes adnate to the petiole, alternate or 
very rarely opposite; stamens all fertile: 

B. Stamens usually numerous and free among themselves; sepals, petals, 
and stamens mostly perigynous or epigynous; petals entire or at most 
shortly bilobed; leaves simple or compound Rosaceae 

BB. Stamens 5 or 3, free or united; sepals, petals, and stamens hypogynous; 
petals often deeply bilobed or bipartite; leaves simple 

Dichapetalaceae 

AA. Leaves without stipules, opposite; stamens numerous, the inner ones 

sterile Calycanthaceae 
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24. Rosaceae 

Trees, shrubs, or herbs; leaves various, simple or compound, alternate or 
rarely opposite, sometimes with glandular teeth; stipules mostly present and 
paired, sometimes adnate to the petiole; flowers mostly actinomorphic and £; 



The distribution of the genus Acaena (Rosaceae) suggests its origin in the S. Hemisphere, reaching 
s lar north as California in N. America. It occurs as an alien in other parts of the N. Hemisphere. 



Flo. 24. Rosa spinosissima L. (Rosaceae). A. vertical section of 
flower. D, fruit. C, single carpel. (After Uaill.) 

calyx free or adnate to the ovary; lobes mostly 5, imbricate, the fifth lobe 
adaxial; disk lining the tube of the calyx; petals the same number as the 
calyx-lobes, rarely absent, equal or rarely unequal, imbricate; stamens 
numerous, rarely definite or reduced to 1 or 2; filaments free, rarely connate; 
ntners small, 2-locular, opening lengthwise; carpels 1 or more, free or 
variously connate, often more or less adnate to the calyx-tube; styles free or 
rarely connate; ovules in each carpel 2 or more, superposed; fruit superior or 
Jn erior, drupaceous, pomaccous, follicular, or achenial, sometimes on an 
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enlarged fleshy torus; seeds without (very rarely with a little) endosperm. B.H. 
1, 600; E.P. 3, 3, 1. Distribution cosmopolitan, but mainly N. Temperate 
Regions.— Licania, Parinari, Hirtella, Prunus, Pygeum, Nuttallia, 
Spiraea, Exochorda, Kerria, Lindleya, Rubus, Dryas, Geum, Fragaria, 

POTENTILLA, ALCHEMILLA, AGRIMONIA, ACAENA, POTERIUM, ClIFFORTIA, 

Rosa, Neurada, Pyrus, Sorbus, Crataegus, Cotoneaster, Amelanchier, 
Lyonothamnus, &c. 

Useful Products: Many important fruits and some of the mt>st orna¬ 
mental of garden plants. Amongst the former are the Apple (Malus pumila 
Mill.); Pear (Pyrus communis L .); Plum (Prunus domestica L.); Prunes (P. 
domestica var. juliana DC.), France; Peach (P. persica Stokes ); Apricot (P. 
armeniaca L.); Sweet Almonds (Prunus amygdalus, var. dulcis Bail).), Medi- 
terr.; Bitter Almonds (P.a. var. amara Baill .); Strawberry (Fragaria vesca L.), 
Blackberry (Rubus spp.); Loquat (Eriobotrya japonica Lindl. ); and the Coco 
Plum (Chrysobalanus icaco L .), &c. Cherry Laurel (Laurocerasus officinalis 
Roemer), widely cultivated; Cusso (Brayera anthelmintica Kunth), NE. Trop. 
Afr. 


25. Chailletiaceae (Dichapetalaceae) 

Small trees or shrubs, sometimes climbing; leaves alternate, simple; stipules 
' present; flowers small, rarely ^9, actinomorphic or slightly zygomorphic; 



Fio. 25. Dichapetalum thonneri De Wild. (Dichapetalaceae). A, flower. B, petal. C, vertical 
section of flower. D, ovary. E, cross-section of same. (After De Wild.) 


sepajs 5, free or partially connate, imbricate; petals mostly 2-lobed or 2- 
parted, free or united with the stamens into a tube; stamens 5, alternate with 
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the petals, free or united; anthers 3-5, 2-locular, opening lengthwise, the con¬ 
nective often dor sally thickened ; hypogynous glands opposite to the petals, 
free or connate; ovary superior to quite inferior, 2-3-locular; style mostly 
simple, 2-3-fid at the apex; ovules 2 in each loculus, pendulous from the apex; 
fruit a drupe, dry or rarely fleshy, sometimes the epicarp splitting; seeds 
without endosperm; embryo large, straight. B.H. 1, 340; E.P. 3, 4, 345. 
Tropics. 

Products: Some poisonous plants. 

A. Fertile stamens 5: B. Petals usually free from one another; anthers not 
sessile— Dichapetalum ( Chailletia) (Tropics). BB. Petals united; anthers 
sessile— Stephanopodium (Trop. S. Amer.). A A. Fertile stamens 3; anthers 
on slender filaments; petals united into a somewhat zygomorphic corolla— 
Tapura ( Gonypetalum) (Trop. Afr. and Amer.). 

26. Calycanthaceae 

Shrubs; leaves opposite , simple; stipules absent; flowers axillary, solitary, 
fragrant, sepals and petals in several series, imbricate, inserted on the out¬ 
side of the thick urceolate receptacle ; stamens numerous, inserted at the top 



The discontinuous distribution of the Calycanthaceae recalls that of Liriodcndron in 

Magnoliaceae. 


of the receptacle, the inner ones sterile ; anthers 2-locular, dehiscing length¬ 
wise; carpels numerous, free, inserted on the inside of the receptacle; styles 
filiform; ovules solitary, or 2 superposed in each carpel, anatropous, asccnd- 
in g; fruit an achene, 1-seeded, enclosed in the fleshy enlarged receptacle; 
seed erect, without endosperm; cotyledons leafy, convolute. B.H. 1, 16; E.P. 

2, 94. E. Asia, N. America. 

Useful Products: Aromatic early-flowering garden shrubs. 

A. Stamens in several rows, only about 12 of the outer ones fertile; flowers 
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Fig. 26. Calycanthus occidcntalis Hook. & Arn. (Calycanthaceae). 
A. flower with perianth removed. B, vertical section of same. 
C, stamen. D, carpel. (After Bot. Mag.) 


greenish purple or reddish brown— Calycanthus (E. Asia, N. Amer.). AA. 
Stamens in 2 rows, the outer row sterile; flowers yellowish— Chimonanthus 
(China). 


Order 7. LEGUMINALES 1 

Trees, shrubs, or herbs; leaves simple to bipinnate; stipules present or absent; 
flowers actinomorphic to zygomorphic; petals free or some partially united; 
stamens numerous to few, free or variously connate, often diadelphous; 
carpel solitary, superior; fruit often a legume or indehiscent, sometimes 
winged; seeds without endosperm. World-wide distribution. 


1 This Order is perhaps best split up into three separate families; the fruit is often any¬ 
thing but a legume , which is defined by Asa Gray as ‘a fruit formed of a single carpel and 
dehiscent by both the ventral and dorsal sutures so as to separate into two valves’. 
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A. Flowers more or less zygomorphic; petals imbricate, the adaxial (upper) 
petal within the adjacent lateral petals; anthers dehiscing lengthwise or 
by terminal pores Caesa/piniaceae 

AA. Flowers actinomorphic; petals valvate or very rarely imbricate, free or 
connate into a tube; anthers opening lengthwise, sometimes with a 
deciduous gland at the apex Mimosaceae 

AAA. Flowers very zygomorphic; petals imbricate, the adaxial (upper) petal 
outside the adjacent lateral (wing) petals; stamens monadelphous or 
diadelphous, rarely free Papilionaceae 


27. Caesalpiniaceae 

Trees, shrubs, or rarely herbs; leaves pinnate or bipinnate, rarely simple or 
1-foliolate; stipels mostly absent; flowers mostly showy, racemose, spicate, 
or rarely cymose, zygomorphic , rarely subactinomorphic; sepals 5 or the 2 



F>o. 27. Peltophorum vogclianum Benth. (Caesalpiniaceae). A, flower. B, longitudinal section of 

same. C, petal. D, stamens. E, pod showing seed. (After Martius.) 


upper ones connate, mostly free, imbricate or rarely valvate; petals 5 or fewer 
or absent, the adaxial (upper) one inside , the others variously imbricate; 
stamens mostly 10, very rarely numerous, often free or variously connate; 
anthers various, sometimes opening by terminal pores; ovary superior, 1- 
locular; fruit a legume or indchiscent, often winged; seeds with copious, thin 
or no endosperm and large embryo. B.H. 1, 562; E.P. 3, 3, 125 (under 
Leguminosae). Mainly Tropics.— Peltophorum, Mezoneurum, Caesalpjnia, 
Pterolobium, Gleditschja, Poinciana, Parkinsonia, Cassia, Dialium, 
Ceratonia, Bauhinia, Cercis, Brownea, Amherstia, Macrolouium, 
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Berlinia, Afzelia. Tamarindus, Baikiaea, Brachystegia, Hymenaea, 
Saraca, Crudia, Detarium, Copaifera, Cynometra, Dimorphandra, 
Erythrophloeum, Sec. 

Useful Products: Sassy bark (Erythrophloeum guineense G. Don), W. 
Afr.; Cassia pods (Cassia fistula L.), India, See.; Senna (Alexandrian) (Cassia 
acutifolia Del.), N. Afr., Egypt, and E. Trop. Afr.; Indian Senna (Cassia 
angustifolia Vahl), Arabia to India; Tamarind (Tamarindus indicaZ,.), Tropics; 
Locust (West Indian) (Hymenaea courbaril L.) ; Purple Heart wood (Copaifera 
pubiflora Benth.), British Guiana; and many other timber trees. 

28. Mimosaceae 

Trees or shrubs, very rarely herbs; leaves mostly bipinnate , rarely simply pin¬ 
nate; flowers $, small, spicate, racemose or capitate, actinomorphic, 3-6- 
usually 5-merous; calyx tubular, valvate or very rarely ( Parkieae) imbricate, 



Fig. 28. Pithecellobium spruccanum Benth. (Mimosaceae). A, flower. B, vertical section of 
same. C, ovary. D, anthers. E, cross-section of ovary. (After Martius.) 


5-lobed or toothed; petals valvate, free or connate into a short tube, mostly 
hypogynous; stamens equal in number to the sepals or more numerous or 
indefinite, free or monadelphous; anthers small, 2-locular, opening length¬ 
wise, often with a deciduous gland at the apex; ovary superior; fruit a legume 
or indehiscent; seeds with scanty or no endosperm. B.H. 1, 588; E.P. 3, 3, 
99 (under Leguminosae). Tropics and Subtropics, many in dry regions.— 
Pentaclethra, Parkia, Entada, Piptadenia, Prosopis, Mimosa, Acacia, 
Calliandra, Albizzia, Pithecellobium, Inga, See. 

Useful Products: Cacoon, Mackay or Sea Bean (Entada gigas ( L.) 
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Fawc. & Rendle , E. phaseoloides (L.) Merrill, and E. pursaetha DC.), Tropics; 
Mesquit Tree (Prosopis juliflora DC.), West Indies, Cent. Amer.; Ironwood 
(Xylia dolabriformis Benth .), India; Gum Arabic (Acacia Senegal Willd., See.), 
Trop. Afr.; Cutch (Acacia catechu Willd. and A. suma Kurz), India and 
Burma; Australian Blackwood (Acacia melanoxylon R. Br.); Wattle barks 
(various Australian spp. of Acacia); Sabicu (Lysiloma sabicu Benth.); Rain 
Tree (Pithecellobium saman Benth.), &c. Many other valuable timbers. 

29. Papilionaceae (Fabaceae) 

Herbs, shrubs, or trees; leaves simple or compound; flowers zygomorphic, 
mostly $; sepals usually 5, more or less connate into a tube; petals 5, imbri¬ 
cate, free, the upper (adaxial) exterior and forming the standard, the two 



C, ovary. D, fruit. (After Baill.) 

lateral (wings) more or less parallel with each other, the lower two interior and 
connate by their lower margins into a keel; stamens inserted with the petals, 
often 10, monadelphous or diadelphous, mostly all perfect; anthers mostly 
opening lengthwise; fruit usually a legume or indehiscent, sometimes jointed 
and breaking up into 1-seeded segments; seeds without or with very scanty 
endosperm. B.H. 1 , 465; E.P. 3, 3, 184 (under Leguminosae). General distri¬ 
bution.—PODALYRIA, OXYLOBIUM, CltORIZEMA, GASTROLOBIUM, PULTENAEA, 

Bossiaea, Rafnia, Lotononis, Lebeckia, Aspalathus, Crotalaria, Lupinus, 
Argyrolobium, Adenocarpus, Laburnum, Genista, Spartium, Ulex, 
Cytisus, Ononis, Parochetus, Trigonella, Medicago, Melilotus, Tri¬ 
folium, Anthyllis, Lotus, Hosackia, Psoralea, Amorpha, Indigofera, 
Galega, Tephrosia, Millettia, Wistaria, Robinia, Sesbania, Car- 
michaelia, Clianthus, Lessertia, Swainsona, Colutea, Caragana, 
Astragalus, Oxytropis, Glycyrrhiza, Coronilla, Hedysarum, Ono- 
brychis, Aeschynomene, Stylosanthes, Arachis, Desmodium, Lespedeza, 
Vicia, Lathyrus, Abrus, Centrosema, Clitoria, Kennedya, Harden- 
bergia, See. 
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Useful Products: Very many valuable commodities, the most impor¬ 
tant being: Peas (Pisum sativum L .); Broad Bean (Vicia faba L.); Ground Nuts 
(Arachis hypogaea L.); Soy Beans (Glycine max Merr.), Orient; Lentils (Lens 
culinaris Medicus ); Clover (Trifolium pratense L. and T. repens L.)\ Tagasaste 
(Cytisus palmensis Christ ), Canaries; Calabar Beans (Physostigma veneno- 
sum Balf ), W. Afr.; Tonka Bean (Dipteryx odorata?); Common Broom 
(Cytisus scoparius Link), Europe; Liquorice Root (Glycyrrhiza glabra L.), 
Eur., Asia; Indigo Dyes (Indigofera tinctoria L., &c.); Gum Tragacanth 
(Astragalus gummifer Lab., &c.), Orient; Tolu Balsam (Myroxylon balsamum 
(L.) Harms), S. Amer.; Kino (Pterocarpus marsupium Roxb .), S. India, 
Ceylon. Rotenone (Derris and Lonchocarpus spp.). Many valuable timbers, 
including American Rosewood (Dalbergia spp.); Indian Rosewood { D. latifolia 
Roxb.); Bastard Teak (Pterocarpus marsupium Roxb.), India; Camwood 
(Baphia nitida Lodd), W. Afr.; Moreton Bay Chestnuts (Castanospermum 
australe A. Cunn.), Austral., and many others. 


Order 8. CUNONIALES 

Trees or shrubs; leaves alternate, opposite or whorled, simple or compound; 
stipules mostly present; flowers mostly perigynous to epigynous; petals 
usually present, free; stamens numerous to few; carpels free or united, with 
parietal or axile placentation; seeds with mostly copious endosperm and 
small embryo.—Temperate and Subtropical Regions. 

Note: An exceptionally difficult and rather heterogeneous group, much in need of 
monographic treatment and possibly reassessment into families; the following key should 
therefore be regarded as tentative. 

A. Petals present, though sometimes small and scale-like: 

B. Stipules present, though sometimes minute, never adnate to the petiole: 

C. Stamens 10, the filaments toothed near the apex, only 5 fertile; stipules 

very small, not intrapetiolar; style single; leaves simple; ovary inferior; 
capsule septicidal Pterostemonaceae 

CC. Stamens various in number, filaments not toothed at the apex, all 
bearing anthers; stipules often large and united in pairs within the 
petiole; styles 2 or more, free; leaves trifoliolate or pinnate, rarely 
s » m ple Cunoniaceae 

BB. Stipules absent, or if present adnate to the petiole, the latter sometimes 
sheathing at the base: 

D, Disk absent: 

E. Stamens 8 or more; fruit a loculicidal capsule, rarely a berry: 

F. Indumentum mostly of stellate hairs; filaments often toothed near 
the apex; flowers in racemes, cymes, heads, or panicles 

Philadelphaceae 

FF. Indumentum absent or of simple hairs; filaments not toothed; 
flowers cymose or corymbose Hydrangeaceae 

EE. Stamens 5-4; fruit a drupe or berry: 

G. Flowers racemose or subsolitary; fruit a pulpy berry; leaves alter¬ 
nate or fascicled; ovary 1-locular Grossulariaceae 
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GG. Flowers in terminal clusters; fruit a drupe; leaves opposite; ovary 
5-3-locular Oliniaceae 

DD. Disk present: 

H. Leaves simple: 

J. Disk corona-like and crowned by 10 gland-like processes; stamens 
10 ; petiole sheathing at the base; style simple; ovules parietal 

Greyiaceae 

JJ. Disk entire or lobed, the lobes alternating with the stamens; stamens 
usually 5, rarely 6 or 4; leaves often glandular-serrate, petiole not 
sheathing at the base; ovules axile or parietal; fruit a capsule, berry 
or drupe Escalloniaceae 

HH. Leaves 3-foliolate, opposite, sessile; styles 2, free, filiform; fruit a 
subdidymous compressed truncate capsule Baueraceae 

A A. Petals absent: 

K. Stipules present; disk present; styles 2 or more; seeds with endosperm; 

anther-loculi more or less parallel Cunoniaceae 

KK. Stipules absent; disk absent; style single; seeds without endosperm; 

anther-loculi oblique Crypteroniaceae 

30. Pterostemonaceae 

Shrubs with dichotomous branches; leaves alternate, glandular above; stipules 
small; flowers few in terminal corymb-like cymes, bisexual; calyx-tube tur¬ 
binate, united with the ovary; lobes 5, triangular-subulate, valvate; petals 



Eio. 30. F'lerostcmon mcMcanus Sdtauer (Pteroslcmonaceae). A, pari of leaf and stipule. H, 
Hower. C, section of flower with petals removed. D, petal. E, stamen. E, staminodc. (j, style. 

H, cross-section of ovary. 


5, free, imbricate, at length reflexed, white; stamens 10, inserted with the 
petals, erect, with broad filaments toothed near the apex, the 5 opposite the 
sepals bearing fertile anthers, the other 5 without anthers', ovary inferior. 
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5-locuIar; style erect, 5-fid at the apex, stigmas radiate, separating more with 
age; ovules 6-4 in each loculus, axile; capsule septicidal, woody, crowned by 
the erect sepals and reflexed petals; seed solitary, erect without endosperm. 
B.H. 1, 615 (under Saxifragaceae ); E.P. 3, 2a, 78, fig. 42 (as tribe of Saxi- 
fragaceae). Mexico.— Pterostemon. 

This monotypic family differs from the Philadelphaceae by the alternate leaves, presence 
of small stipules, and the absence of endosperm from the seeds, and from Rosaceae by the 
dehiscent inferior fruits and toothed stamens. 

Schauer, in describing the genus Pterostemon , was struck by its peculiarities, for he 
remarked: ‘Genus perinsigne, nulli inter hucusque cognita propius affine, staminum cyclo 
altero sterili, stylo quasi simplici, fructuque tandem mature came fere destituto (nec tamen 
dure capsulari, sed herbaceo-molli) ordinem cum Myrtaceis iisque imprimis xerocarpicis 
proxime nectens, ceterum vero et habitum et characteres Pomacearum manifesto prae se 
ferens.’ 

31. CUNONIACEAB 

Trees or shrubs; leaves trifolio- 
late or pinnate , rarely simple, 
mostly opposite or rarely verti- 
cillate; leaflets often glandular- 
serrate ■; stipules sometimes 
large and united in pairs within 
the petioles; flowers £ or dioe¬ 
cious, from solitary to paniculate 
or capitate; sepals imbricate or 
valvate, sometimes accrescent; 
petals present or absent, entire 
or toothed, or 2-3-lobed, the 
lobes sometimes gland-tipped; 
stamens numerous to few and 
then alternate with the petals; 
filaments free; anthers 2-locu- 
lar, opening lengthwise; disk 
often annular; carpels superior, 
free or united into a 2-5-locu- 
lar ovary with axile or apical 
placentas; styles free, straight 
or circinate in bud; ovules 
numerous or few; fruit dehis¬ 
cent or not; seeds glabrous 
or long-pilose; endosperm 
usually copious with rather 
small straight embryo. B.H. 

Fig. 31. Cunoniacapensis L. (Cunoniaceae). A, flower. 1* 649 (under Saxifragaceae), 
B, stamens, c, ovary. (After Bot. Mag.) E.P. 3, 2a, 94. Mainly Austra¬ 

lasia; a few in S. Africa and S. 
America.— Codia, Pancheria, Callicoma, Spiraeanthemum, Weinmannia, 
Cunonia, Ceratopetalum, Davidsonia, &c. 
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The homogeneous genus Cunonia (Cunoniaceae), with several 
species in New Caledonia and only one in S. Africa, is a remarkable 

example of discontinuous distribution. 


Useful Products: Lightwood (Ceratopetalum apetalum D. Don), New 
South Wales. 


32. Philadelphaceae 

Shrubs or subshrubs, often with opposite branches, rarely small trees; indu¬ 
mentum mostly of stellate hairs-, leaves usually deciduous, opposite or verti- 
cillate, dentate, sometimes 3-nerved from the base; stipules absent’, flowers 
bisexual or polygamo-dioecious, in terminal racemes, cymes, or heads, rarely 
solitary; calyx-tube more or less adnate to the ovary, rarely free; lobes 5-4, 
imbricate or valvate; petals 7-5, contorted, imbricate or valvate, free, mostly 
white; stamens numerous to 4; filaments sometimes lobed or toothed, free or 
connate at the base; anthers short, 2-locular; ovary superior to inferior, 7-1- 
1 ocular; styles 7-1, free or nearly so, rarely united; ovules numerous on axile 
or rarely parietal placentas or rarely solitary and pendulous; fruit a loculi- 
cidal capsule or rarely a berry; seeds small, with fleshy endosperm and small 
straight embryo. B.H. 1, 641 (in Saxifragaceae)-, E.P. 3, 2a, 69 (in Saxi- 
fragaceae). —S. Europe to E. Asia and N. America, south to the Philippines, 
New Guinea, and Sandwich Is. 

A. Ovary superior or nearly completely so; leaves opposite: B. Styles 5-3, 
free to the base or nearly so: C. Sepals and petals 5 each; filaments not 
divided at the apex: D. Inflorescence a cyme or panicle: E. Leaves serrate— 
Jamesia (N. Amcr.). EE. Leaves entire— Fendlerella (N. Amer). DD. In¬ 
florescence a head-like long-pendunculate raceme— Whipplea (Calif.). CC. 
Sepals and petals 4 each; filaments divided at the top and produced beyond 
the anther; leaves opposite, entire; flowers few, terminal— Fendlera (N. 
Amcr.). BB. Styles united, with 5-7 stigmas; anther-connective not produced 
at the apex— Carpenteria (Calif.). BBB. Style simple with undivided stigma; 
anther-connective produced at the apex— Kania (New Guin.). AA. Ovary 
inferior or at least 2/3 inferior; leaves alternate, opposite or vcrticillate: F. 
Fruit a capsule; ovary inferior: G. Stamens numerous (20 or more); capsule 
obconicorobovoid: H. Petalsimbricate— Philadelphus (Temp. N. Hcmisph ). 




160 


DESCRIPTIONS OF ORDERS AND FAMILIES 



Fiu. 32. Carpcntcria californica Torr. (Philadclphaceac). A. stamen. B, ovary. C, cross-section 
of same. D, seed. E, vertical section of same. (After Bot. Mag. partly.) 


HH. Petals 4, valvatc; styles 2— Platycrater (Japan). GG. Stamens 15 or 
fewer: J. Stamens 12-15; filaments not toothed; petals imbricate—N eo- 
deutzia (Mexico). JJ. Stamens 10; filaments often expanded or trifid at the 
apex— Deutzia (E. Asia, N. Amer.). FF. Fruit a berry; ovary 2/3 inferior: 
K. Styles free, clavate; flowers bisexual, in terminal panicles— Dichroa 
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(China, Indo-Malaya). KK. Styles connate; flowers polygamo-dioecious— 
Broussaisia (Sandwich Is.). 


33. Hydrangeaceae 

Herbs or softly wooded undershrubs, shrubs, or rarely climbers; leaves alter¬ 
nate or opposite, simple, without stipules ; flowers cymose or corymbose, bi- 



^ * • LI 

Bl°i>art 3 Af ICi ^ engC * homa P a| mata Yalabe (Hydrangcaccae). A. petal with adherent 

fca lyx with ovary and Myles. C, anthers. D, ovary in vertical section. L, ovary in 

section. (After Hut. Man ) 

^cxual or sometimes the outer flowers sterile and with large petal-like sepals, 
yx-tube more or less adnale to the ovary, 5-lobcd or toothed, lobes imbricate; 


M 
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petals 5-4, free, contorted or valvate; stamens numerous and in several 
series, to 10 or 8; anthers basi- or medifixed, linear to very short and didy- 
mous; disk absent; ovary half-inferior to inferior, 6-3-locular, or incompletely 
so; styles as many as the loculi, free or partly connate; ovules numerous, on 
axile or intrusive parietal placentas; fruit a loculicidal capsule; seeds nume¬ 
rous, small, sometimes winged and reticulate, with endosperm and straight 
embryo. B.H. 1, 640 (as tribe of Saxifragaceae ); E.P. 3, 2a, 74 (as subfamily 
of Saxifragaceae)', Hutch., Kew Bull. 1927, 100).—Mostly in N. Hemisphere, 
from Himalayas to Japan and N. America; few in Western S. America. 

A. Herbs with simple stems from a creeping rhizome; petals contorted or 
imbricate; stamens numerous, 15 or more; ovary semi-inferior to quite in¬ 
ferior: B. Ovary semi-inferior; petals contorted; stamens 15, in 3 series; 
flowers few in a terminal lax leafy cyme, none sterile; leaves opposite— 
Kirengeshoma (Japan). BB. Ovary quite inferior; petals imbricate; stamens 
numerous; flowers in spreading corymbose cymes, the outer flowers sterile with 
enlarged petaloid calyx-lobes: C. Leaves alternate, scattered on the stem, not 
lobed, coarsely serrate; styles 3, rather short: flowers small, numerous— 
Cardiandra (China, Japan). CC. Leaves opposite or subverticillate, mostly 
bilobed; styles connate high up— Deinanthe (China, Japan). AA. Softly 
woody plants with branched stems, or rarely climbers; petals valvate; ovary 
inferior: D. Styles 4-5, free or connate only at the base; capsule open at the 
top between the styles; sterile flowers with 4-5 enlarged, more or less petaloid 
sepals, or if absent then leaves often gland-dotted and inflorescence enclosed 
in bud by large bracts; stamens 8-10 (rarely 15)— Hydrangea (E. Asia, N. 
to S. Amer.). DD. Style 1; sterile flowers absent or if present with only 1 
enlarged ovate sepal; capsule opening laterally: E. Stamens 20-30; leaves 
deciduous; creeping or climbing shrubs; petals 7-10; no sterile flowers— 
Decumaria (China, N. Amer.). EE. Stamens 8-10; petals 4-5: F. Leaves 
evergreen; petals cohering into a cap; no sterile flowers— Pileostegia (India, 
China). FF. Leaves deciduous; petals valvate; sterile flowers with one enlarged 
ovate white sepal— Schizophragma (China, India). 

34. Grossulariaceae 

Shrubs, often armed with spines; leaves often fasciculate, simple, plicate or 
convolute in bud; stipules absent or adnate to the petiole; flowers often uni¬ 
sexual by abortion, racemose or subsolitary; calyx-tube adnate to the ovary, 
lobes imbricate or subvalvate; petals 4-5, mostly small or scale-like; stamens 
4-5, alternate with the petals; anthers 2-locular, didymous or subglobose, 
opening lengthwise; ovary inferior, 1-locular, with 2 parietal placentas; styles 
2, free or connate, with undivided stigmas; ovules few or numerous, 2- or 
more-seriate; fruit a pulpy berry, crowned by the persistent calyx; seed with 
endosperm and rather small embryo. B.H. 1, 654; E.P. 3, 2a, 88 (under 
Saxifragaceae). Temperate N. Hemisphere, Andes of S. America.— Ribes 
(Fig. 34). 

Useful Products: Gooseberries (Ribes uva-crispa L.)\ Black currants, 
Red currants , White currants (forms of R. rubrum L.). Some beautiful early- 
flowering shrubs. 



DESCRIPTIONS OF ORDERS AND FAMILIES 


163 



Range of genus Ribes (Grossulariaceae), almost absent from Africa and not represented in 

Malaya and Australasia. 



Fig. 34. Ribes sanguincum L. (Grossulariaceae). A. sepals. B. flower. C, same opened. D, front 
and back views of anther, li, stigmas. F, cross-section oi ovary. (Orig.) 


35. Oliniaceae 

Shrub or small tree; branches quadrangular ; leaves opposite, simple, penni- 
nerved; stipules 0; calyx-tube adnate to the ovary; limb produced beyond 
the ovary, tubular, 4-5-toothed, deciduous; petals 5, rarely 4, inserted at the 
mouth of the calyx, spathulatc, pilose within the base, alternating with as 
many incurved scales', stamens 4-5, inserted on the calyx-tube; filaments short; 
anthers small, didymous, with thickened connective; ovary inferior, 3-5- 
1 ocular; style with a thickened stigma; ovules up to 3 in each loculus, 
axile, pendulous; fruit drupaceous, each loculus 1-secdcd; seeds without 
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Fio. 35. Olinia acuminata Kl. (Oliniaceae). A. calyx spread out. B, stamen. C, ovary and style. 

D, fruit. E, section of fruit. F, seed. 


endosperm; cotyledons irregularly convolute; radicle short. B.H. 1, 785 
(under Lythraceae ); E.P. 3, 6a, 213. S. and E. Tropical Africa.— Olinia. 



Fio. 36. Greyia sutherlandii Harv. (Grcyiaceae). A, ovary. B, 
slamen. C, disk with staminodial gland-likc appendages. D t fruit. 
E, cross-scciion of ovary. (Partly after Harv.) 


36. Greyiaceae 

Small trees with soft 
wood; leaves alternate, 
simple, currant-like; 
petiole sheathing at the 
base and clasping the 
branchlets; stipules 
absent; flowers actino- 
morphic, racemose, <£; 
sepals 5, free, imbricate, 
persistent; petals 5, 
perigynous, imbricate; 
disk cupular, crowned 
by 10 gland-like pro¬ 
cesses (corona); stamens 
10 within the disk, free; 
anthers 2-locular, didy- 
mous; ovary superior, 
deeply 5-grooved, 1-locu¬ 
lar but nearly 5-locular 
by the intrusive mar¬ 
gins of the carpels; style 
1; ovules numerous, 
parietal; fruit a capsule 
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opening between the carpels; seeds minute, with endosperm and very small 
embryo. B.H. 1, 1000 (under Sapindaceae); E.P. 3, 5, 382 (under Meli- 
anthaceae). S. Africa.— Greyia. 

37. Escalloniaceae 

Trees or shrubs; leaves simple, alternate, rarely subopposite or subverticillate, 
mostly with gland-tipped teeth; stipules absent; flowers <^, rarely dioecious or 
polygamous, mostly racemose; sepals mostly united in the lower part, rarely 



Fig. 37. Escallonia macrantha Lindt . (Escalloniaccac). A, 
sepals and ovary. B, ovary. C, cross-section of same. (After 

Dot. Mug ) 


free; imbricate or valvatc, often persistent; petals free or rarely connate into 
a short tube, imbricate or valvatc; stamens 5, rarely 4 or 6, sometimes alter¬ 
nating with staminodes, perigynous, free; anthers 2-Jocular, opening length¬ 
wise; disk-lobes alternating with the stamens; ovary superior to quite inferior, 
syncarpous or rarely apocarpous, 1-6-locular; ovules numerous, parietal in 
the 1-locular ovaries, otherwise on central placentas; fruit a capsule or berry; 
seeds with small embryo and copious endosperm. B.H. 1, 644; E.P. 3, 2a, 
79 (under Saxifragaceae). Mainly S. Hemisphere, rare in Africa.— Escal- 
loma, Brexia, Argophyllum, Carpodltus, Polygonantmus, Choristylis, 
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Itea, Polyosma, Phyllonoma, Anopterus, Montinia, 1 Grevea, 1 &c.— 
Some useful garden shrubs. 


38. Baueraceae 

Erect or prostrate shrubs with slender leafy terete branches sometimes glan¬ 
dular-hairy; leaves small, opposite , sessile, evergreen, 3-foliolate ; leaflets sessile, 
serrate; stipules absent ; flowers axillary, solitary, sessile or pedicellate, white 



Fig. 38. Bauera rubioidcs Andr. (Baueraceae). A, flower with petals and stamens removed. 
B, petal. C, stamen. D, fruit. E, vertical section of fruit. F, seed. G, vertical section of seed. 


or pink, sometimes crowded towards the ends of the shoots; calyx 10-4- 
partite, segments valvate or subimbricate , persistent; petals 10-4, free, imbri¬ 
cate, inserted at the base of the calyx around a thin disk; stamens 10-4 or 
more, 1-2-seriate; filaments filiform, anthers didymous, opening by pore-like 
slits', ovary free from the calyx or nearly so, ovoid-globose, 2-locular, hairy; 
styles 2, free, filiform, recurved, stigma undivided; ovules numerous, axile, 
spreading horizontally; fruit a capsule free from the calyx, subdidymous, 
compressed, broadly ovate-quadrate, truncate, 2-locular, 2-valved from the 
apex, valves often 2-partite; seeds spreading horizontally, obovate-oblong; 
embryo terete, in the middle of fleshy endosperm. B.H. 1, 655 (as anomalous 
genus of Saxifragaceae)’, E.P. 3, la, 93, fig. 53 (as subfamily of Saxifragaceae). 
Australia, Tasmania.— Bauera. 

A single genus without any very close relatives, but perhaps nearest Cunoniaceae, some 
of which also have pinnate or trifoliolate leaves. 

1 These two genera have been put into a separate family, Montiniaceae, by Milne- 
Rcdhead in Hook. Ic. PI. 6, 2. 3 (1955). The family Escalloniaceae as at present constituted 
shows a very wide range of characters which in my opinion amply cover the two genera in 
question. In my Botanist in Southern Africa , p. 100, with fig., I gave my view on the position 
of Montinia, supporting that of Harvey and Engler in including it in Escalloniaceae rather 
than that of Bentham and Hook. f. in the Onagraceae. 
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39. Crypteroniaceae 

Trees with 4-angled branches; leaves opposite, entire; stipules absent; flowers 
in axillary spiciform racemes or panicles, very small, white or green, actino- 
morphic, polygamo-dioecious; calyx-tube 4-5-lobed, lobes valvate; petals 
absent; stamens 4-5, alternate with the calyx-lobes; anthers didymous; disk 
none; ovary superior, 2-locular; style slender; ovules numerous, axile; fruit 



Fio. 39. Crypteronia paniculata Bl. (Crypteroniaceae). A, flower, dissected. B, anthers. C, ovary. 

D, cross-scction of same. E, fruit. (Orig.) 

a capsule, loculicidally 2-valved, valves connected by the persistent base of 
style; seeds minute, elongated, winged or not; endosperm none; embryo 
cylindrical. B.H. 1, 782 (under Lythraceae ); Englcr and Gilg, Syllabus , edns. 
9 and 10, 299 (1924). India, Malay Archipelago.—C rypteronia. 


Order 9. STYRACALES 

Trees or shrubs, often with stellate indumentum; leaves simple, alternate; 
stipules absent; flowers actinomorphic; sepals valvate; petals free to united, 
imbricate or valvate, rarely contorted; stamens free from or adnate to the 
corolla-tube, few and alternate with the lobes or more numerous; anthers 
opening lengthwise; ovary superior to inferior, with axile placentation; seeds 
with copious endosperm.—Warmer Regions. 

A. Corolla-lobes contorted; calyx-lobes 4, imbricate; stamens 8, anthers 
linear, connective produced at the apex Lissocarpaceae 

AA. Corolla-lobes or petals imbricate or valvate; calyx-lobes valvate: 

B. Anthers linear; indumentum usually stellate or lepidote; stamens equal 
to or double the number of the corolla-lobes Styracaceae 
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BB. Anthers didymous, ovoid or subglobose; indumentum when present 
not stellate; stamens mostly numerous Symplocaceae 

40. Lissocarpaceae 

Small trees; leaves alternate, entire; stipules absent; flowers cymose; calyx- 
tube shortly adnate to the base of the ovary, campanulate, lobes 4, imbricate ; 



Fig. 40. Lissocarpa bcnthamii Giirke (Lissocarpaceae). A, bud. B, flower opened. C, stamen. 
D, ovary in vertical section. E, fruit. F, same in transverse section. G, seed. (After Hook. Ic. PL) 


corolla-tube 4-Iobed, lobes contorted ; stamens 8, inserted towards the base 

o( the corolla-tube, the filaments shortly connate; anthers linear, adnate 

within the middle of the tube, opening lengthwise, apiculate ; ovary inferior , 

4-locular; style club-shaped; ovules 2 in each loculus, pendulous ; fruit inde- 

hiscent , 2-seeded; seed 3-ribbcd, with copious endosperm and straight embryo 

about half as long. B.H. 2, 671 (in Styracaceae ). Tropical S. America.— 
Lissocarpa. 


41. Styracaceae 

Trees or shrubs often with stellate or lepidote indumentum; leaves alternate, 
simple, stipules absent; flowers actinomorphic, <$> rarely polygamo-dioecious, 
racemose, paniculate, rarely solitary, axillary or terminal; calyx tubular, more 
or less adnate to the ovary ; lobes or teeth valvate or open; corolla sympetalous 
or rarely of free petals, lobes 4-7, valvate or imbricate; stamens equal and 
alternate with or double the number of the corolla-lobes, adnate to thecorolla- 
tube or rarely free; anthers 2-locular, opening lengthwise; ovary superior to 
inferior, 3-5-locular; style slender, 3-5-lobed; ovules 1 to many in each 
loculus, axile, anatropous; fruit drupaceous or capsular, calyx persistent; 
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seed with copious endosperm and straight or slightly curved embryo. B.H. 
2, 667; E.P. 4, 1, 172; Perkins, Engl. Pflanzenr. Styracac. (1907). Warmer 
parts of N. Hemisphere; rare in Tropical Africa and Tropical S. America. 



Discontinuous distribution of the family Styracaceae; only one genus represented in Tropical 

Africa (Afrostyrax). 



P'O. 41. Styrax benzoin Dryand. (Styracaceae). A, hair. li. bud. C. flower in vertical section. 
U, calyx. E, Dower with perianth removed. F, transverse section of ovary. G, fruits. H. same 

showing stone. (Partly after Pierre.) 


Useful Products: Storux (Styrax officinale L.), S. Eur., Asia Minor; 
Gum Benzoin (Styrax benzoin Dry.), Malaya, Indo-China. Some ornamental 
garden shrubs. 

A. Stamens 10 or more (rarely 8 or 9): B. Flowers bisexual: C. Flowers in 
racemes, cymes or panicles: D. Ovary completely or almost completely 
superior: E. Seeds not winged; filaments free or connate only in the lower 
Part; fruit various— Styrax ( Anthostyrax) (S. Eur., Orient, Tropics except 
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Afr.). EE. Seeds winged at each end; filaments connate to the top into a tube; 
fruit a capsule— Alniphyllum (China). DD. Ovary f to completely in¬ 
ferior: F. Filaments free or shortly connate at the base: G. Anther-connective 
not produced beyond the loculi. H. Fruits not 10-ribbed— Pterostyrax 
( Decavenia ) (E. Asia). HH. Fruits 10-ribbed— Rehderodendron (E. China, 
Indo-China). GG. Anther-connective produced beyond the loculi: I. Anther- 
connective 2-3-toothed; fruit a loculicidal capsule— Huodendron (China, 
Indo-China). II. Anther-connective entire; fruit indehiscent— Sinojackia 
(China). FF. Filaments connate into a cylindrical tube; fruit a drupe— 
Parastyrax (Burma). CC. Flowers solitary or fasciculate: J. Ovary superior, 
1-locular— Afrostyrax (W. Trop. Afr.). JJ. Ovary inferior: K. Ovary imper¬ 
fectly 5-locular— Melliodendron (China). KK. Ovary 4-2-locular— Halesia 
(E. Asia, N. Amer.). BB. Flowers polygamo-dioecious, in axillary and ter¬ 
minal panicles; fruit woody, indehiscent— Bruinsmia (Malay Archip.). AA. 
Stamens 5; ovules solitary in each loculus of the 3-locular (at length 1- 
locular) ovary; flowers racemose; leaves entire, rusty-tomentose with stellate 
hairs— Pamphilia (Brazil). 


42. Symplocaceae 



Fig. 42. Symplocos paniculata ( Thunb .) Miq. (Symplocaceae). A. flower. B, petals and stamens. 

C, ovary in vertical section. D, fruits. 


Trees or shrubs; leaves alternate, simple; indumentum when present not 
stellate; stipules absent ; flowers axillary or terminal, solitary or in spikes, 
racemes, or fascicles, actinomorphic, rarely polygamous; sepals 5, connate, 
valvate; petals 3-11, more or less connate; stamens inserted on the corolla, 4 
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to numerous, free or variously united, in 1-4 series; anthers subglobose, 2- 
locular, opening lengthwise; ovary inferior or semi-inferior , 2-5-locular; 
ovules 2-4, pendulous; style slender; fruit baccate, or drupaceous, crowned 
by the calyx-lobes, 1-5-locular; seed solitary in each loculus, with copious 
endosperm; embryo straight or curved; cotyledons very short. B.H. 2, 668 
(under Styracaceae)\ E.P. 4, 1, 165. Warmer parts of Asia, Australia, and 
America; absent from Africa.— Symplocos. 

Useful Products: Lodh bark (Symplocos racemosa Roxb.), India. 


Order 10. ARALIALES 

Woody, or rarely reduced to herbs; leaves simple or compound; stipules 
present or absent; flowers mostly small and often arranged in umbels or 
heads; petals free or united; stamens definite, alternate with petals or corolla- 
lobes; ovary inferior; seeds with copious often ruminate endosperm.—World¬ 
wide distribution. 

A. Petals free or absent, rarely coherent at the base; stamens usually free 
from the petals (when latter present); petals imbricate or valvate: 

B. Stipules absent: 

C. Petals valvate or absent: 

D. Flowers not in catkins: 

E. Ovules with 1 integument; flowers cymosc to capitate, sometimes 
with petaloid bracts Cornaceae 

EE. Ovule with 2 integuments; flowers cymose Alangiaceae 

DD. Flowers in catkins Garryaceae 

CC. Petals imbricate; flowers sometimes subtended by petaloid bract-like 
upper leaves Nyssaceae 

BB. Stipules present; seeds with copious sometimes ruminate endosperm; 
flowers mostly in simple umbels, sometimes racemose or capitate, 
leaves often with stellate indumentum; petals or corolla-lobes usually 
valvate Araliaceae 

AA. Petals united into a tube; stamens inserted on the corolla-tube; corolla- 
lobes imbricate; stipules absent or very small Caprifoiiaceae 


43. Cornaceae 

Trees, shrubs, or rarely perennial herbs; leaves opposite or alternate, simple; 
stipules absent; flowers small, in dichotomous panicles or racemes of panicles, 
or * n heads, or dioecious, actinoinorphic; calyx-tube adnate to the ovary, 
4-5-lobed or subtruncate; petals4-5, free, rarely absent, valvate or imbricate; 
stamens the same number as the petals and alternate with them; anthers 
short, 2-locular, opening lengthwise; disk cushion-shaped, central in the J 
flower, epigynous in the 9 flower; ovary inferior , 1-4-locular; style simple or 
lobed; ovule solitary and pendulous in each loculus, anatropous, with 1 
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integument; fruit a drupe or berry, 1-4-locular; seeds pendulous; embryo 
often small in copious endosperm. B.H. 1, 947, partly; E.P. 3, 8, 250; 
Wangerin, Engl. Pflanzenr. (1910). Hutch., Annal. Bot. 6,83 (1942). Scattered 
distribution. 

Useful Products: Ornamental garden shrubs. Cornelian Cherry wood 
(Comus mas L.). 

A. Petals imbricate; leaves alternate: B. Flowers bisexual; anthers basi- 
fixed; pedicels 2-bracteolate— Melanophylla (Madag.). BB. Flowers uni¬ 
sexual, dioecious; anthers dorsifixed; pedicels jointed, not bracteolate— 
Griselinia (New Zeal., Chile, Brazil). AA. Petals valvate: C, Leaves alternate 



Fig. 43. Dcndrobcnthamia capitata {Wall.). Hutch. (Cornaccac). A, flower. B, flowers in bud. 

C, pistil. D, flower. 


or fasciculate: D. Flowers bisexual: E. Ovary 2-locular: F. Flowers 7-5- 
merous— Corokia ( Lautea ) (New Zealand and neighbouring islands). FF. 
Flowers 4-merous— Thflycrania(N. Hemisph.): EE. Ovary 1-locular; stigma 
undivided— Mastixia (Indo-Malaya, New Guin.). DD. Flowers unisexual: 

G. Flowers 5-merous; stamens 5— Toricellia (E. Himal., W. China). GG. 
Flowers 4-merous; stamens 8— Kaliphora (Madag.). CC. Leaves opposite: 

H. Ovary 4-locular; indumentum of branched hairs— Curtisia (S. Afr. and SE. 
Trop Afr.). HH. Ovary 1-locular: J. Flowers bisexual— Mastixia (see above). 
JJ. Flowers unisexual— Aucuba (E. Asia). HHH. Ovary 2-locular: K. In¬ 
florescence a corymbose cyme without bracts— Thelycrania (N. Hemisph.). 
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KK. Inflorescence capitate, with 4 or more herbaceous or petaloid bracts 
before or during flowering: L. Flowers pedicellate, in umbelliform cymules 
or umbels: M. Trees or large shrubs with precocious bisexual flowers 
arranged in umbels within the herbaceous involucral bracts— Cornus 
(Temp. N. Hemisph.). MM. Trees; flowers dioecious, the males within the 
herbaceous early deciduous bracts in short cymules, the female fewer and 
umbellate— Afrocrania (E. Trop. Afr.). MMM. Herbs with annual stems 
from a perennial rhizome; bracts petaloid; flowers in small cymules or 
umbellate— Chamaepericlymenum ( Arctocrania , Cornelia) (Cool N. 
Hemisph.). LL. Flowers sessile within the usually petaloid bracts: N. Calyces 
and fruits free from one another— Cynoxylon (N. Amer. south to Costa 
Rica). NN. Calyces and fruits united into a fleshy syncarp— Dendroben- 

thamia (India to Japan). 

For Mastixiodendron ( Dorisia ) see Rubiaceae. 


44. Alangiaceae 

Trees or shrubs, sometimes spiny; leaves alternate, simple; stipules 0, flowers 
£, in axillary cymes; pedicels articulated ; calyx truncate or with 4-10 teeth; 
petals 4-10, mostly linear, valvate, at length recurved, sometimes coherent 



at the base; stamens the same number as and alternate with the petals or 
2-4 times as many, free or slightly connate at the base, more or less villous 
inside; anthers 2-locular, linear, opening lengthwise; disk cushion- i c, 
ovary inferior , 1-2-locular; style simple, clavatc or 2-3-lobed; ovule sohtary. 
pendulous, with 2 integuments; fruit a drupe crowned by the sc P als and d ' sK ’ 
1-seeded; seeds with the embryo about equal to the endosperm. 13. , 
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(under Cornaceae ); E.P. 3, 8, 260; Wangerin, Engl. Pflanzenr. Alangiac. 
(1910). Tropical Old World and Temperate E. Asia and E. Australia.— 
Alangium. 



Fjc. 44. Alangium chinensc {Lour.) Harms. (Alangiaceae). A, flower. B, stamen, C, pistil. D, 

vertical section of ovary. E, cross-section of ovary. (Orig.) 


45. Garryaceae 

Trees or shrubs; leaves opposite , simple, evergreen, with petioles connate at 
the base ; stipules absent; flowers dioecious; arranged in silky catkin-like 
racemes; S sepals 4, valvate ; stamens 4, alternate with the sepals, free; 
anthers 2-locular; rudimentary ovary present; female sepals 0; ovary 1- 
locular, inferior; styles 2, free, subulate; ovules 2, pendulous from the apex 
of the ovary, with a single integument; fruit a berry crowned by the styles, 
1-2-seeded; seed ovoid or subglobose, with minute embryo at the apex of 
the copious fleshy endosperm. B.H. 1, 951; E.P. 3, 8, 255 (under Cornaceae ); 
Wangerin, Engl. Pflanzenr. Garryac. (1910). N. America and West Indies.— 
Garrya. Garden shrubs. 

The genus Garrya was formerly included in the Cornaceae , its ovary being described as 
inferior. Up to the fourth edition of his Syllabus, Engler maintained this position for the 
genus, but in subsequent editions, after Wangerin’s account of it as a separate family in 
the Pflanzenreich in 1910, Engler established a separate Reihe for it, Garryales, placing it 
in the ‘ Amcntiferac’ between the Salicales and Myricales. Wangerin considered the ovary 
to be superior, which, if correct, removed it far from the Cornaceae. Rendle followed 
Wangerin, as did the present author in his Families of Flowering Plants. 

For this new edition, however, I have re-examined the material of the genus in the 
Kcw Herbarium and now consider the ovary to be undoubtedly inferior, as there are 
4 or 2 very small calyx-lobes below the base of the styles in several species, especially in 
G. fremontii Torn Eastwood, ‘Notes on Garrya’, Bot. Gaz. 36, 456 (1903), describes 
the females of several species as having minute calyx-teeth at the top of the ovary. 
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On this account the family is now replaced next to Cornaeeae, with which it has much 
in common in its wood anatomy. 



Fig. 45. Garrya elliplica L. (Garryaccae). A, male inflorescences. 
B, male flower. C, stamen. I), unopened male Dower. E, whorl 
of female flowers. F, ovary. G, vertical section of same. 11. 
another view of same. I, female inflorescence. J, vertical section 

of fruit. 


46. Nyssaceae 

Trees or shrubs with alternate, simple leaves; stipules 0; flowers unisexual or 
r } t capitate, racemose or umbellate, rarely solitary; male flowers: calyx obso- 
l ( 'U’ or of very small teeth; petals 5 or more, imbricate , or absent; stamens up 
to double the number of the petals, often 2-scriate; anthers 2-locular, opening 
lengthwise; disk central, fleshy; female flowers: calyx adnata to the ovary, 
petals 5 or more, imbricate, small; ovary inferior , 1-locular or G-10-loculur 
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( Davidia ); ovule solitary, pendulous from the apex, anatropous, with 2 
integuments; disk pulvinate or absent; style simple or divided into as many 
lobes as ovary-loculi; fruit drupaceous or subsamaroid, 1-5-locular, loculi 



Fig. 46. Davidia involucrata Baill. (Nyssaccae). A, inflorescence. B, stamen. C, female flower. 
D, transverse section of fruit. E, fruit. F, embryo. (Flowers pendulous in nature.) 


1-seeded; endosperm thin with fairly large embryo. B.H. 1, 952 (under 
Cornaceae ); E.P. 3, 8, 257; Wangerin, Engl. Pflanzenr. Nyssac. (1910). E. 
Asia and Eastern U.S.A.—Including Davidiaceae Li (1955). 

Useful Products: Handsome garden trees. Ogeechee Lime fruits 
(Nyssa capitata Walt.), N. Amer. 

A. Ovary 10-6-locular; male flowers without a perianth, female and bi¬ 
sexual with numerous segments; style divided into lobes; fruit a drupe— 
Davidia (E. Asia). AA. Ovary 1-locular; all flowers with calyx and petals; 
style subulate: B. Style undivided; fruit a drupe with bony endocarp— 
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Nyssa (E. Asia, Malaya, N. Amer.). BB. Style 2-fid; fruit samaroid, with 
corky mesocarp and thin endocarp —Camptotheca (Tibet). 



The distribution of the small but highly evolved family Nyssaceae is probably an indication 
considerable antiquity, recalling that of the more ancient lamily Magnoliaccae. 


47. Araliaceae 

Mostly woody, sometimes climbing by means of aerial roots; leaves alternate 
or rarely opposite, simple, pinnate or digitate, often with stellate indumentum ; 
stipules either adnate to and scarcely distinguishable from the base of the 
petiole, or intrapetiolar, rarely absent; flowers <?, polygamous or dioecious, 
actinomorphic, racemose, umbellate or capitate, rarely epiphyllous; calyx 



f io. 47. Acanthopanax henryi (Oliv.) Harms (Araliaceae). A, flower. B, ovary. C, same in 

transverse section. D, scc<J. (Alter Uoi . Max.) 

0OS2 N 
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superior, small, entire or toothed; petals 3 or more, often 5, valvate or slightly 
imbricate, free or united; stamens free, alternate with the petals and mostly 
the same number; anthers 2-locular, opening lengthwise; disk on top of the 
ovary, often confluent with the style in the middle; ovary inferior , 1- or more- 
locular; styles free or connate; ovule solitary in each loculus, pendulous from 
the apex, anatropous, raphe ventral; fruit a berry or drupe; seeds with 
copious, sometimes ruminate, endosperm and very small embryo. B.H. 1, 
931; E.P. 3, 8, 1. Mainly Tropics— Aralia, Hedera, Panax, Acantho- 
panax, Fatsia, Didymopanax, Helwingia, Sciadophyllum, Polyscias, 
Heptapleurum, Dendropanax, Cussonia, Oreopanax, &c. 

Useful Products: Virginian Sarsaparilla (Aralia nudicaulis L.)\ Gin¬ 
seng Root (Panax schinseng Nees), N. China; Ivy (Hedera helix L.). 

48. Caprifoliaceae 

Shrubs, mostly with rather soft wood and broad pith, rarely herbs; leaves 
opposite , simple or deeply divided; stipules absent or very small; flowers 
actinomorphic or zygomorphic, mostly cymose; calyx adnate to the ovary. 



Fig. 48. Viburnum carlesii Hemsl. (Caprifoliaceae). A, flower. B, same opened. C, stamen. 

D, ovary. E, same in transverse section. F, hair. (Orig.) 


5-fid or toothed; corolla epigynous, gamopetalous, sometimes 2-lipped , lobes 
imbricate; stamens inserted on the corolla-tube and alternate with its lobes; 
anthers free, 2-locular, opening lengthwise; ovary inferior , 2-5-locular; style 
terminal, often slender; ovules 1 or more, pendulous or axile; fruit a fleshy 
berry; seeds often with bony testa, copious endosperm and often small or 
linear straight embryo. B.H. 2, 1; E.P. 4, 4, 156. Generally distributed.— 
Sambucus, Viburnum, Symphoricarpos, Abelia, Linnaea, Lonicera, 
Leycesteria, Diervilla ( Weigelia ), &c. 
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Useful Products: Beautiful ornamental shrubs and climbers. Common 
Elder (Sambucus nigra L.), Eur., &c.; American Elder (S. canadensis L.)\ 
Snow-berry (Symphoricarpos albus Blake (S. racemosus Michx.)’, Honey¬ 
suckle (Lonicera periclymenum L.) t Eur., &c. 


Order 11. HAMAMELIDALES 


Trees or shrubs; leaves simple, alternate, rarely opposite, mostly stipulate; 
flowers usually actinomorphic, often collected into heads or pendulous 
catkins; petals present or absent; stamens perigynous or subepigynous; ovary 
semi-inferior to inferior, rarely quite superior, often bicarpellary; ovules pen¬ 
dulous from axile placentas; seeds with rather thin endosperm and straight 
embryo. 


A. Stipules present: 

B. Calyx and usually the petals present; indumentum often stellate: 

C. Ovary quite superior; stipule single, adnate to the petiole 

Tetracenlraceae 

CC. Ovary inferior or semi-inferior; stipules paired, free 

Hamamelidaceae 

BB. Calyx and petals absent: 

D. Leaves opposite; flowers in catkin-like spikes; ovules numerous; 

anthers apiculate Myrothanmaceae 

DD. Leaves alternate; flowers in heads; ovules 1-2; anthers truncate 

Platanaceae 


Stachyuraceae 


AA. Stipules absent: 

E. Ovary superior: 

F. Petals 4; flowers bisexual 
FF. Petals absent; flowers unisexual: 

G. Ovary 3-locular; styles 3 Buxaceae 

GG. Ovary imperfectly 2-locular; styles 2-1, very short or absent 

Daphniphyllaceae 

EE. Ovary semi-inferior to inferior; flowers in spikes or heads; petals 
present Bruniaceae 


49. Tetracentraceae 

Tree with long and alternate short shoots , the latter conspicuously marked 
by the crowded concentric scars of fallen leaves and bud-scales and termi¬ 
nated by a bud enclosed by the stipule adnate to the petiole; each short shoot 
bearing a single subterminal leaf and a single inflorescence; leaves deciduous, 
simple, rounded-ovate, palmately nerved from the base, crcnatc-dcntatc; 
inflorescence a slender catkin-like spike , shortly pedunculate; flowers bi¬ 
sexual, very small and numerous, in clusters of 4, the clusters alternate, each 
flower sessile in the axil of a minute bract; sepals 4, imbricate; petals absent ; 
stamens 4, each opposite a sepal; anthers basifixed, erect, connective trun¬ 
cate-rounded at the apex; loculi lateral, opening by slits lengthwise; ovary 
superior, of 4 united carpels alternate with the stamens, each carpel unilocular 
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with 2 placentas, the several ovules attached near the middle of the loculi, at 
first horizontal; styles 4, at first connivent, at length becoming sharply re¬ 
curved and sub-basal by elongation of the ventral surface; fruit composed of 
4 laterally coalescent carpels , these loculicidally dehiscent along the entire 
exposed portion of the ventral face to base of persistent deflexed style; seeds 



Fio. 49. Tetracentron sinensc Oliv. (Tetraccntraceae). A, flower bud. B, flower. C, carpels. 

D, vertical section of carpels. E, fruit. F, vertical section of fruit. G, stipules and petiole. 

pendulous from the apex of the loculus, with oily endosperm and minute 
embryo obscurely cleft at the apex. Oliv., Hook. Ic. PI. t. 1892 (1889); see 
also A. C. Smith, ‘Taxonomic Review of Trochodendron and Tetracentron\ 
J. Arnold Arbor. 26, 135, with map and bibliography (1945). W. China, 
Upper Burma.— Tetracentron. 

50. Hamamelidaceae 

Trees or shrubs, often with stellate indumentum ; leaves alternate, rarely oppo¬ 
site, deciduous or evergreen, simple, teeth sometimes glandular;, stipules 
mostly paired , often persistent, sometimes large; flowers small, sometimes 
precocious, ^ or <£9, often capitate, actinomorphic or zygomorphic; calyx- 
tube more or less adnate to the ovary ; lobes imbricate or valvate; petals 4 or 
more, rarely 0, perigynous or epigynous, imbricate or valvate, rarely circinate; 
stamens 4 or more, perigynous, 1 -seriate; filaments free; anthers oblong, 2- 
locular, opening lengthwise or by valves, the connective often produced; disk 
absent or annular or of separate glands between the stamens and ovary; ovary 
inferior or nearly so, rarely superior, composed of 2 carpels often free at the 
apex , 2-locular; styles subulate, free, often recurved ; ovules 1 or more in each 
loculus, pendulous from axile placentas; fruit a capsule, woody; seeds various, 
with thin fleshy endosperm and straight embryo. B.H. 1, 664; E.P. 3, 2 a, 115. 
Asia, Africa, N. America.— Parrotia, Fothergilla, Distylium, Sycopsis, 
Corylopsis, Dicoryphe, Hamamelis, Trichocladus, Loropetalum, 
Rhodoleia, Exbucklandia (Buck landia, Symingtonia ), Liquidambar, 
Disanthus, &c. 
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Flo. 50. Corylopsis spicata Sieb. A Zucc. (Hamamclidaccac). A, flower. B, same, corolla removed. 
C, ovary. D, vertical section of same. E, cross-section of same. (After Bot. Mag.) 


Useful Products: Timber trees: Altingia excelsa Noronha, E. India, 
&c.; Liquidambar formosana Hance, Formosa; Satin Walnut (L. styraciflua 
^•)» N. Amer. Ornamental shrubs, some flowering in winter (Hamarnelis 
S PP-—Witch Hazels). 


51. M YROTHAMNACEAE 

Undershrub, resinous, rigid, with opposite branches, subspinulosc with the 
persistent stipules and petioles; leaves opposite, flabellate-cuneate, plicate- 
nerved , articulate with the subvaginate petiole; stipules small, subulate on the 
sheathing base of the petiole; flowers dioecious, spicate; spikes catkin-like, 
erect, terminal; bracts 1-flowered; no calyx or corolla ; stamens 4-8, often 5; 
filaments connate, free at the apex; anthers large, subquadrate, loculi opening 
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Fig. 51. Myrothamnus flabellifolius Welw. (Myrothamnaceae). A, leaf showing stipules. B, male 
flower. C, stamen. D, female flower. E, ovary. F, vertical section of same. G, cross-section of 

same. H, section of seed. (After Welw.) 


laterally lengthwise, connective produced irlto a beak; no rudimentary ovary; 
ovary in the $ sessile, 3-locular; 3-lobed, styles free, recurved, subspathulate; 

ovules numerous, inserted on 
the inner angle of the loculi, 2- 
seriate; capsule small, leathery, 
the carpels divaricate, dehiscing 
on the inside, many-seeded; 
seeds minute, pendulous, with 
copious endosperm and minute 
embryo. B.H. 1, 1005 (under 
Hamamelidaceae). E.P. 3, 2 a, 
103. Tropical and S. Africa.— 
Myrothamnus. 


52. Platanaceae 

Trees often with deciduous 
bark; leaves alternate, palmately 
nerved and lobed , the dilated 
petiole enclosing the young bud ; 
stipules membranous, caducous; 
flowers monoecious, densely 
arranged in unisexual capitula ; 
bracts absent from the £ capi- 
tulum, present in the female; 
calyx 0; male capitula: anthers 
numerous, subsessile, each 



Fig. 52. Platanus orientalis L . (Platanaceae). A, male 
inflorescence. B, male flower. C, cross-section of 
anther. D, female inflorescence. E, fruit. F, pappus-seta. 
G, vertical section of fruit. H, female flower. I, vertical 

section of same. (Orig.) 


subtended by a minute scale, 
oblong or linear, 2-locular, opening lengthwise, the connective peltate at the 
apex; female capitula: carpels numerous, distinct, subsessile, here and there 
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with linear bracts intermixed; ovary linear, 1-locular, with a unilateral stigma; 
ovule 1 or rarely 2, pendulous, orthotropous; carpels in fruit surrounded at 
the base by long hairs, indehiscent; seed one in each carpel, linear; endo¬ 
sperm thin; embryo linear, straight. B.H. 3, 396; E.P. 3, 2a, 137. N. 
Temperate and Subtropical Zone.— Platanus. 

Useful Products: American Plane (Platanus occidentals L.), N. 
Amer.; Lacewood or Oriental Plane (P. orientals L.), Near East; the London 
Plane (P. acerifolia Willd.) is a hybrid between these two species. 


53. Stachyuraceae 



Fio. 53. Stachyurus praccox Sieb. &. Zucc. (Stachyuraceae). A, 
flower. B, petal. C, stamens. D. ovary and stamens. L, another 
view of same. F, vertical section of ovary. G, cross-section ol 

same. (After Hot. Mag.) 

Shrubs or small trees; leaves alternate; stipules 0; flowers small, in axillary 
racemes or spikes; bractcoles 2, connate at the base; sepals 4, much imbricate; 
Petals 4, free, imbricate; stamens 8, free; anthers 2-locular, opening length- 
w * sc i ovary 4-locular; style simple, with a capitate-peltate stigma; ovules 
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numerous, on axile placentas; fruit a 4-locular berry; seeds small; endosperm 
fleshy; embryo straight; cotyledons elliptic. B.H. 1, 184 (under Ternstroe - 
miaceae ); E.P. 3, 6, 192. E. Asia.— Stachyurus. 

54. Buxaceae 

Trees, shrubs, or rarely herbs; leaves evergreen, alternate or opposite, simple, 
coriaceous; stipules absent ; flowers or rarely a few monoecious or 
dioecious, spicate or densely racemose, bracteate; sepals imbricate or 
absent, usually 4; petals 0; stamens 4 or 6, rarely more, when 4 then opposite 

the sepals, when 6 two pairs 
opposite the inner sepals; an¬ 
thers large, sessile or borne on 
fairly long filaments; loculi 2- 
valved or opening lengthwise; 
rudimentary ovary present or 
absent in the flowers; female 
flowers often larger than the 
males and fewer or solitary, 
often pedicellate; sepals as 
in the <£; ovary superior, 3- 
locular; styles contiguous or 
widely separated, undivided; 
ovules 1-2, pendulous, anatropous; fruit capsular or drupaceous; seeds black 
and shining, with fleshy endosperm and straight embryo with flat or thick 
cotyledons. B.H. 3, 265 (under Euphorbiaceae ); E.P. 3, 5, 130. Distribution 
rather scattered, rare in S. America. 

* Useful Products: Boxwood (Buxus sempervirens L.), Eur. &c.; Cape 
Boxwood (B. macowanii Oliv.), S. Afr. 

A. Stamens numerous; rudimentary ovary absent from the male flowers: 
B. Leaves alternate; fruit a drupe; ovary 6-4-locular— Styloceras (S. Amer.). 
BB. Leaves opposite; fruit a 3-valved capsule; ovary 3-locular— Simmondsia 
(Calif.). AA. Stamens definite, usually the same number as the sepals and 
opposite to them, or stamens 6: C. Woody shrubs with entire leaves: D. 
Sepals 4; stamens 4, opposite the sepals; filaments elongated, rarely the 
anthers sessile: E. Leaves alternate; female flowers at the base of the racemes; 
fruit indehiscent— Sarcococca (China, Indo-Malaya). EE. Leaves opposite; 
female flowers terminal in the racemes; fruits capsular—Buxus (Temp. N. 
Hemisph., Trop. and S. Afr., Madag., West Indies). DD. Sepals 4; stamens 6; 
anthers sessile— Notobuxus (SE. Afr.). CC. Herbs with procumbent stems 
and alternate often coarsely toothed leaves; flowers spicate— Pachysandra 
(E. Asia, N. Amer.). 



Fig. 54. Buxus sempervirens L. (Buxaceae). A, male 
flower. B, ovary. C, dehisced fruit. D, seed. E, section 

of same. 


55. Daphniphyllaceae 

Trees or shrubs; leaves crowded, alternate, entire, pinnately nerved; stipules 
absent ; flowers small, dioecious , in axillary racemes; petals absent ; bracts 
deciduous; male flowers: sepals 8-3, imbricate; stamens 12-6, free; anthers 
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2-locular, opening by lateral slits; no rudimentary ovary; female flowers: 
staminodes small or absent; ovary superior, imperfectly 2-locular ; styles 2-1, 
very short or absent; stigmas 2, divaricate, recurved or circinate; ovules 2 in 
each loculus, anatropous, pendulous’, fruit a 1-seeded drupe ; seed with thick 



Fig. 55. Daphniphyllum macropodum Mlq. (Daphniphyllaccae). A, female flowering shoot 
B, male flower from below. C. female flower. D. vertical section of fruit. L. embryo. 


fleshy bluish endosperm and minute apical embryo. B.H. 3, 282 (in Luphor- 
biaceae ); E.P. 3, 5, 36; Rosenthal, Engl. Pflanzenr. Daphniphyllac. (1919). 
E. Asia, Malaya.— Daphniphyllum. 


56. Bruniaceae 

Shrubs or undershrubs, often heath-like ; leaves small, entire, usually imbri¬ 
cate; stipules absent; flowers <?, small, actinomorphic, generally in a spike or 
head , sessile, 5-bracteate; calyx 4-5-partite, persistent or deciduous, imbri¬ 
cate; petals 4-5, usually free, sometimes connate with the stamens into a tube 
at the base, imbricate; stamens equal in number to and alternate with the 
petals; filaments free, or sometimes adnatc to the claws of the petals; anthers 
introrse, 2-locular, loculi parallel or diverging at their base, opening length¬ 
wise; ovary semi-inferior or inferior , very rarely free, 1-3-locular; styles 2-3, 
terminal, more or less cohering; stigmas minute, papillose; ovules 1 -2, pendu¬ 
lous from near the top; fruit crowned by the calyx, and sometimes by the per¬ 
sistent corolla and androecium, dry, indchiscent or capsular, often with two 
1-2-seeded cocci, dehiscence internal, lengthwise; seeds minute, with straig t 
embryo at the top of a copious fleshy endosperm; cotyledons short; radicle 



186 


DESCRIPTIONS OF ORDERS AND FAMILIES 

conical, superior. B.H. 1, 670; E.P. 3, la, 131; DUmmer, ‘Enumeration of 

Bruniaceae’, J. Bot. 1912 Suppl. —S. Africa. 

A. Petals free from one another: B. Ovary 3-locular; loculi 2-ovuled, 
inflorescence spike-like; petals long-clawed— Audouinia. BB (see also BBB 
below). . Ovary 2-locular; loculi 4-2-ovuled: C. Anthers linear or oblong, the 
connective not prolonged; flowers solitary, terminal or axillary: D. Calyx- 
tube shortly obconical, not verrucose; nut crowned by the annual disk and 



Fig. 56. Raspalia phylicoidcs Presl (Bruniaceae). A. flower. B, vertical section of flower. (Orig.) 


st yl e —Thamnea. DD. Calyx-tube globose or turbinate, verrucose; nut crowned 
by the remains of the calyx and corolla— Tittmannia. CC. Anthers cordate 
or sagittate, their bases usually free and often divergent: E. Fruit dehiscent. 
F. Inflorescence spicate or rarely subcapitate; flowers scarious; petals clawed, 
connective of anthers produced at the apex— Linconia. FF. Inflorescence 
capitate or very rarely spike-like; flowers not scarious; petals not clawed; 
connective not produced: G. Styles 2; ovary half-inferior: H. Bracts leafy or 
absent; stamens very rarely exserted— Raspalia. HH. Bracts scarious, pa e 
flesh- or straw-coloured; stamens always exserted— Nebelia. GG. Style 1, 
deeply grooved; ovary half-inferior— Staavia. EE. Fruit indehiscent. J. 
Stamens not exserted; anthers dorsifixed; styles short, stout Pseudo- 
baeckea. JJ. Stamens exserted; anthers versatile; styles filiform— Brunia. 
BBB. Ovary 1-locular, 1-ovuled; style 1: K. Stamens not exserted; flowers 
solitary, axillary or terminal, inconspicuous— Mniothamnus. KK. Stamens 
exserted; flowers crowded into ovoid or globose heads— Berzelia. AA. Petals 
united at the base into a short tube; stamens subsessile, inserted on the 
corolla— Lonchostoma. 
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Order 12. SALICALES 

Trees or shrubs; leaves alternate, stipulate; flowers dioecious, in erect or 
pendulous catkins; calyx absent or much reduced; petals absent; stamens 2 or 
more; ovary 1-locular, with parietal placentas; ovules numerous, ascending; 
seeds covered with fine hairs; no endosperm; embryo straight. 


57. Salicaceae 

Trees or shrubs; leaves alternate, simple, deciduous; stipules free, small or 
sometimes foliaceous and persistent; flowers c?9, dioecious, densely arranged 
in erect or pendulous catkins often produced before the leaves; bracts mem¬ 
branous, fugacious or persistent, each subtending a flower; calyx absent or 



Flo. 57. Salix alba L. (Salicaceae). A, shoot with male inflorescences. B male flower. C 
female shoot. D, female inflorescence. E. female flower. F, seed. G. vertical section ol same 

(After Baill.) 


represented by a small cupular disk or 2 glandular scales; male flowers: stamens 
2 or more, filaments slender, free or more or less united; anthers 2-locular, 
opening lengthwise; female flowers: ovary sessile or shortly stipitate, 1 -locular, 
with 2-4 parietal or basal placentas ; style short or long, 2-4-lid; ovules 
numerous, ascending, anatropous; capsule 2-4-valved; seeds numerous, small 
or minute, with numerous fine hairs arising from the funicle and enveloping 
the seed', endosperm none; embryo straight. B.H. 3, 411; E.P. 3, 1, 29. Wi e 
distribution, but absent from Australasia and Malay Archipelago. 

Useful Products: Osiers for basket-making (Salix spp.); Cricket 
Rat Willow (Salix coerulea Sm.)\ Balsam Poplar (Populus tacamahacca 
Miller). 

A. Bracts of the catkins laciniate, very rarely entire; flowers with a cup- 
shaped disk; catkins pendulous; winter-buds covered by several scales— 
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Populus ( Turangd) (Temp. N. Hemisph.). AA. Bracts of the catkins entire; 
flowers without a disk; winter-buds covered by a single scale: B. Styles 2, 
free, bifid; male catkins pendulous; stamens adnate to the bract; flowers 
without a gland at the base— Chosenia (NE. Asia). BB. Style 1, with 2 
usually bifid stigmas or stigmas sessile; male catkins erect; stamens free from 
the bract; flowers with one or more glands at the base —Salix ( Toisusu ) 
(Cosmopol.). 


Order 13. LEITNERIALES 

Shrubs; leaves alternate; no stipules; flowers dioecious, in erect catkin-like 
spikes; no calyx in the <$ flowers, small in the $; stamens few; ovary superior, 
with 1 parietal ovule; seeds with thin endosperm and straight embryo. 

58. Leitneriaceae 

Shrubs with silky young parts; leaves alternate, simple; stipules 0; flowers 
dioecious, in catkin-like erect spikes, solitary in each bract, the lower bracts 
often sterile; flower: calyx 0; stamens 3-12; filaments free; anthers erect, 



Fig. 58. Lcitncria floridana Chapm. (Leitneriaceae). A, male inflorescences. 
B, male flower. C, stamen. D, female inflorescences. E, female flower. F, seed. 

G, section of same. H, female perianth. (Orig.) 


basifixed, 2-locular, loculi opening lengthwise; rudimentary ovary 0; $ flower: 
calyx small, of unequal scales connate at the base; ovary sessile, 1-locular, 
narrowed into a long undivided style stigmatose on one side; ovule 1, attached 
to the wall of the ovary; drupe oblong, compressed, with a hard endo- 
carp; endosperm thin, fleshy; embryo straight, slightly shorter than the 
seed; cotyledons flat. B.H. 3, 396; E.P. 3, 1, 28. Southeastern U.S.A.— 
Leitneria. 
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Order 14. MYRICALES 

Trees or shrubs, aromatic; leaves alternate, with or without stipules; flowers 
unisexual, in axillary spikes; no sepals or petals; stamens 2 or more; ovary 1- 
locular, with 1 erect basal ovule; seed without endosperm. 

59. Myricaceae 

Trees or shrubs, often strongly aromatic ; leaves alternate, simple, sometimes 
pinnately lobed; stipules present or absent; flowers unisexual, monoecious or 
dioecious, sometimes the sexes 
alternating on the same indi¬ 
vidual year by year, in axillary 
spikes, dense-flowered, when 
the inflorescence bisexual then 
the cJ flowers below the $; 
sepals and petals absent, or the 
9 with a few sepal-like whorled 
bracteoles; $ flower subtended 
by a solitary bract; stamens 2 
to many, usually 4-8; fila¬ 
ments free or connate; anthers 
2-locular, opening lengthwise 
by slits; rudimentary ovary 
rarely present; 9 flower: ovary 
sessile, 1-locular; style short, 2- 
branched; ovule 1, erect, basal, 
orthotropous; drupe small, 

often warted, warts waxy; . 

endocarp hard; seed erect; endosperm 0; embryo straight. B.H. 3, 400, E.P. 
3, 1, 26. Widely distributed, numerous and varied in S. Africa. 

Useful Products: Sweet Gale or Bog Myrtle (Myrica gale L.), used in 
medicine; Sweet Fern (Comptonia peregrina (L.) Coulter), N. Amer. 

A. Leaves stipulate, pinnatifid— Comptonia (NE. Amer.). AA. Leaves 
without stipules, entire or toothed— Myrica ( Canacomyrica ) (World-wide 
distrib.). 



Fig. 59. Myrica qucrcitolia L. (Myricaccac). A. twig 
with male inflorescences. 13, male inflorescence. C, female 
flower. D, fruit. E, male flower. F, female flower in leal- 

axil. (Orig.) 


Order 15. BALANOPSI DALES 

Trees or shrubs; leaves alternate; no stipules; flowers dioecious, male in 
catkins, female solitary in an involucre of bracts; no sepals or petals; stamens 
few; ovary imperfectly 2-locular, with two parietal sub-basal placentas; seeds 
with some endosperm and straight embryo. 

60. Balanopsidaceae 

Trees or shrubs; leaves alternate, simple; stipules absent; flowers dioecious, 
the male in catkins on the young branchlets or below the leaves, the female 
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solitary in an involucre of bracts; S calyx represented by a single unilateral 

scale at the apex of the pedicel; 
stamens 2-12, often 5 or 6; an¬ 
thers subsessile, ovoid, 2-locular, 
opening lengthwise; rudimentary 
ovary absent or minute; $ flowers 
without a perianth; ovary sessile, 
3- or imperfectly 2-locular, with 
3-2 parietal placentas; styles 3- 
2, 2-partite to near the base, 
branches, subulate; ovules 2 on 
each placenta, erect from near 
the base; drupe supported by 
the persistent involucre, ovoid, 
with 1 or 2 pyrenes; pericarp 
shining; seed solitary in each 
pyrene, erect, with fleshy endo¬ 
sperm and fairly large straight 
embryo. B.H. 3, 341; E.P.N. 
114. New Caledonia, Polynesia, 
Queensland. 

A. Ovary 3-locular; styles 3, 
each deeply bipartite; o\mles 2 
in each loculus, superimposed— 
Trilocularia (Polynesia). A A. 
Ovary imperfectly 2-locular; 
styles 2, bipartite nearly to the 
base; ovules 2 in each loculus, collateral— Balanops (New Caled., Queens¬ 
land). 



Fig. 60. Balanops vieillardii Baill. (Balanopsidaceae). 
A, male flower. B, vertical section of female flower. 
C, female flower. D # ovary. E, vertical section of 

fruit. (After Baill.) 


Order 16. FAGALES 

Shrubs or trees with perulate buds; leaves alternate, simple, stipulate; flowers 
often precocious, c?9» monoecious, in erect or pendulous catkin-like spikes or 
the female like cones; calyx much reduced or absent, the female flower often 
surrounded by an involucre of bracts; stamens 2 to many; ovary inferior or 
nude, 2-6-locuIar; styles free or nearly so; ovules 1-2 in each loculus, pendu¬ 
lous; seeds without endosperm.—Mainly N. Temperate Zone. 

A. Male flowers with a small calyx: 

B. Stamens 4-2; female flowers without a calyx, therefore ovary superior, 
2-locular, loculi 1-ovulate Betulaceae 

BB. Stamens numerous (more than 4); female calyx adnate to the ovary, 
therefore ovary inferior, loculi 2-ovulate; involucre in fruit cupular 
below or around the nut Fagaceae 

AA. Male flowers without a calyx; female calyx adnate to the ovary, there¬ 
fore ovary inferior, 2-locular, loculi 1-ovulate; stamens 3 or more. 

Corylaceae 
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61. Betulaceae 

Trees or shrubs with perulate buds; leaves alternate, prominately penni- 
nerved, mostly serrate’, stipules free, often deciduous; flowers monoecious; 
male inflorescence a pendulous catkin, often precocious , terminal or lateral; 
female flowers in cylindrical cone-like spikes with imbricate bracts, 2-3 to 



Fig. 61. Betula papyrifcra Michx. (Betulaccac). A. stamen. B. fruit bract C. bract of female 
flower. D, group of male flowers. E, female flowers. F, fruits. G, section ol single truit. (Alter 

Dc Wild.) 


each bract; <J flower: bracteoles within pach scale 2-5; calyx membranous, 
usually 4-partite, slightly imbricate; stamens 2 or 4; filaments very short; 
anthers 2-locular, loculi connate or separate, opening lengthwise; no rudi¬ 
mentary ovary; ^flower: perianth absent; ovary nude,compressed, 2-locular; 
styles 2, free, cylindrical; ovule solitary and attached near the apex of eac i 
loculus; fruiting spikes cylindrical or ovoid, the bracts falling off or persisting ; 
n tits small, nude or winged, often crowned by the persistent styles, seed 
solitary, pendulous, without endosperm, with straight embryo and flat coty¬ 
ledons. B.H. 3, 404 (under Cupuliferae ); E.P. 3, I, 38. Mainly N. Temperate 
Zone, also in S. America. 

Useful Products: Good timbers from Black Birch (Betula lenta L.), 
N - Amcr.; B. utilis D. Don , Himal.; White Birch, B. alba /„., Eur. 

A. Stamens 4; winter-buds usually stalked and with 2 valvate scales, scales 
of fruiting catkins 5-lobed, woody, persistent— Alnus (Eur., N. and Cent. 
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Asia, N. and S. Amer.). AA. Stamens 2; winter-buds sessile, covered by 3 or 
more scales; scales of fruiting catkins thin, 3-lobed, deciduous— Betula 
(Eur., N. and Cent. Asia, N. Amer.). 

62. Fagaceae 

Trees; leaves alternate, evergreen or deciduous, simple, penninerved; stipules 
present, often soon falling; flowers unisexual, monoecious, the male in erect 
or catkin-like spikes; male calyx 4-6-lobed or rarely 7-lobed, lobes imbricate; 
stamens few to numerous, up to about 40; filaments free, filiform; anthers 



Fig. 62. Fagus sylvatica L. (Fagaceae). A, male flower. B, verti¬ 
cal section of same. C, female flower. D, female inflorescence. 

(After Baill.) 


erect, 2-locular, loculi contiguous, opening lengthwise; rudimentary ovary 
present or obsolete; female flower solitary within an involucre of often 
numerous imbricate scales; staminodes present or absent; calyx adnate to the 
ovary, 4-6-lobed; ovary inferior, 3-6-locular; styles as many as the ovary- 
loculi; ovules 2 in each loculus; involucre in fruit often hardened, cupular 
or altogether closed, often tuberculate or echinate; fruit a nut, free or adnate 
to the involucre, sometimes completely enclosed by the latter, which opens 
like a pericarp; seed usually solitary by abortion, without endosperm. B.H. 
3, 407 (under Cupuliferae); E.P. 3, 1, 47. Temperate and Tropical Regions, 
absent from Tropical and S. Africa (except cultivated). 

Useful Products: Common Beech (Fagus sylvatica L.), Eur., &c.; 
Oaks (Quercus spp.) provide valuable hardwoods; Sweet or Spanish Chestnut 
(Castanea sativa Mill.). 

A. Male and female flowers solitary or in pedunculate heads; involucre 
regularly 2-4-lobcd; nuts triangular; cotyledons appearing above ground after 
germination: B. Male and female flowers solitary or up to 3 together; leaves 
evergreen or deciduous; involucre with transverse entire or toothed scales— 
Nothofagus. BB. Male flowers many in heads; female flowers 2; leaves 
deciduous; involucre with prickly subulate or bract-like appendages, with 2 
nuts— Fagus. AA. Male flowers in slender spikes; female flowers solitary or 
in spikes; involucre not or only irregularly split; cotyledons remaining in the 
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seed after germination: C. Male flowers in erect spikes: D. Leaves deciduous; 
ovary 6-locular; terminal bud absent —Castanea. DD. Leaves evergreen; 
ovary 3-locular; terminal bud present: E. Involucre usually spiny, asym¬ 
metrical, usually wholly enclosing the 1-3 fruits; leaves usually in 2 rows— 
Castanopsis. EE. Involucre of fruits not spiny, mostly cup-shaped; nut 
always solitary; leaves not 2-ranked— Lithocarpus. CC. Male flowers in 
pendulous catkins; styles flattened, with the stigma on the upper surface; 
leaves deciduous or evergreen —Quercus. 

63. CORYLACEAE 

Shrubs or small trees with perulate buds; leaves alternate, prominently penni- 
nerved, mostly serrate ; stipules present; flowers monoecious; spikes uni¬ 
sexual, the male in catkins , the female geminate in a short spike, bracteate; 



Flo. 63. Corylus mandshunca Maxim. (C’orylaccac). A, male 
flower. B, group of male flowers. C, male inflorescences. I), 
female inflorescence, li , ovary. I ; , nut. (Alter Hot. Max ) 


roalc calyx absent; stamens several, inserted on the bract; filaments often 
divided; anthers with separate loculi often hairy at the apex; no rudimentary 
ovary; female calyx present, adnatc to the ovary, irregularly lobed at the top; 
ovary inferior, rather imperfectly 2-locular; ovules 2 or by abortion I, peiulu- 
°r S the apex; styles 2, free or nearly so, linear; nut enclosed in the 

foliaccous accrescent involucre; seed solitary, without endosperm; embryo 
straight, with large fleshy cotyledons much longer than the small radicle. B.IL 
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3, 405 (under Cupuliferae ); E.P. 3, 1, 41 (under Betulaceae). N. Temperate 
Zone. 

Useful Products: Hornbeam (Carpinus betulus L .); Filberts and 
Barcelona nuts from varieties of the common Hazel (Corylus avellana L.), 
Eur., &c.; Turkey Filberts (C. colurna L.). 

A. Fruits in pendulous slender catkins: B. Involucre of the fruit flat, 3- 
lobed or dentate, leafy; staminate catkins produced in spring— Carpinus 
(Temp. N. Hemisph., Mexico). BB. Involucre a bladder-like closed bag; 
staminate catkins formed in autumn— Ostrya (S. Eur. to E. Asia, N. and 
Cent. Amer.). AA. Fruits in clusters; staminate catkins naked during the 
winter: C. Anthers undivided, not hairy at the top; flowers produced with the 
leaves— Ostryopsis (NE. Asia). CC. Anthers divided, with tufts of hairs at 
the top; flowers before the leaves— Corylus (Temp. N. Hemisph.). ■ 

Order 17. JUGLANDALES 

Trees with hard wood; leaves alternate or rarely opposite, pinnate or tri- 
foliolate; stipules present or absent; flowers bisexual or unisexual, spicate or 
paniculate; bracts often enlarged in fruit; calyx usually present; petals and 
disk absent; stamens numerous to few, erect in bud; ovary superior to in¬ 
ferior, 2-1-locular; ovules 2 or 1; fruit a drupe or nut; seeds without endo¬ 
sperm; cotyledons often much contorted.—Mostly Temperate Regions of N. 
Hemisphere. 

A. Leaves pinnate: 

B. Stipules present; bisexual flowers fertile, female flowers sterile; ovary 2- 
locular, superior, one loculus empty, ovule axile; fruit 2-winged 

Rhoipteleaceae 

BB. Stipules absent; flowers unisexual, females fertile; ovary 1-locular, 
inferior, ovule erect; bracts or bracteoles often enlarged in fruit 

Juglandaceae 

AA. Leaves trifoliolate; stipules minute and setiform; ovary 2-locular 

Pi crodendraceae 

64. Rhoipteleaceae 

Tree up to 20 metres high, with hard wood; branchlets covered with numerous 
lcnticels; leaves alternate, sessile, pinnate , leaflets oblong-lanceolate, acumi¬ 
nate, serrulate, pinnately nerved, minutely glandular below; stipules small, 
obliquely ovate-cuspidate, deciduous; panicles axillary and terminal, the 
whip-like branches loosely spike-like and simple; flowers 3 in each cluster, 
subtended by a bract and 2 bracteoles; middle flower bisexual , shortly pedi¬ 
cellate, fertile, lateral flowers female but sterile, sessile; sepals 4, free, obovate- 
orbicular, imbricate, persistent in fruit; petals and disk absent ; stamens in the 
bisexual flowers 6, erect in bud; anthers oblong, rounded at each end, emargi- 
nate, basifixed, the connective minutely glandular on both sides; ovary 
superior, 2-locular, one loculus empty, the other 1-ovuled; stigmas 2, free; 
ovule attached to the septum, ascending, with 2 integuments; nut formed only 
in the bisexual flowers, woody, tuberculate, 2-winged like that of an elm , wings 
compressed, forming a circle of 5-8 mm diameter with a rectangular sinus at 
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Flo. 64. Rhoiptelea chiliantha Diels & Hand.-Mazz. (Rhoiptclcaceac). A. stipule. B, bisexual 
flower. C, anther. D, ovary. E, fruit. F, transverse section of fruit. (Orig.) 


the top, chartaceous, greenish, at length purplish, minutely glandular; seed 
ovoid, without endosperm ; embryo straight, radicle slender and with collateral 
ellipsoidal thick cotyledons. Indo-China.— Rhoiptelea. 

An interesting monotypic family probably representing a primitive type leading up to 
the more advanced Juglandaceae ; remarkable in having fertile bisexual and sterile lemale 
flowers. 


65. Juglandaceae 

Trees, often resinous and aromatic, with handsome durable dark-coloured 
w °od; leaves deciduous, alternate, rarely opposite, imparipinnate ; stipules 



n‘°'. 65, Engclhardtia nudiflora Hook. f. (Juglandaceae). A, leaf and male inflorescence. B. 
P ‘ n of ‘nflorcsccncc. C, female flower and transverse section of ovary. D, vertical section ol 


ovary. E, fruit with enlarged female bract. 
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absent; flowers monoecious , the male often in catkin-like pendulous spikes, 
rarely erect, the female spikes erect; calyx of the male flower adnate to the 
bract, 3-6-lobed and imbricate or absent; stamens 3-40, attached to the torus 
in 2 or more series; filaments short; anthers erect, 2-locular, opening length¬ 
wise; rudimentary ovary rarely developed; female flowers sessile on the axis, 
variously bracteate and often 2-bracteolate; calyx adnate to the ovary, free at 
the apex, 4-toothed or shortly 4-lobed; ovary inferior , 1-locular; style short, 
with two short or elongated branches, often plumose ; ovule 1, erect from the 
base, orthotropous; fruit a drupe or rarely a nut, often adnate to the enlarged 
bracts or bracteoles; exocarp succulent, endocarp mostly hard, bony, intrusive 
at the base, imperfectly dividing the fruit into 2-4 loculi; seed solitary, without 
endosperm; cotyledons often much contorted. B.H. 3, 397; E.P. 3, 1, 19. 
N. Temperate Hemisphere and mountains of N. Tropics. 

Useful Products: Hickory nuts {Carya alba Nutt.,C. tomentosajVw/L), 
N. Amer.; Peccan nuts (C. olivaeformis Nutt.); Walnut wood and nuts 
(Juglans regia L.); Butternut (Juglans cinerea Z,.), N. Amer. 

A. Leaves alternate: B. Catkins of the male flowers pendulous; female 
flowers spicate or subsolitary, very rarely paniculate: C. Fruit a large drupe 
without wings, solitary or in pendulous racemes: D. Husk of.fruit splitting; 
nut smooth, often angled— Carya ( Annamocarya , Rhamphocarya) (N. Amer.). 
DD. Husk of fruit indehiscent; nut sculptured or rugose— Juglans (Temp, 
and Subtrop. N. Hemisph., West Indies). CC. Fruit a winged nutlet: E. Bract 
unchanged in fruit; bracteoles forming a wing to the fruit— Pterocarya 
(Temp. Asia from Caucasus to Japan). EE. Bracts 3-lobed and forming awing 
to the fruit, veiny and spreading: F. Fruits divided by 2 dissepiments; wings 
small to medium-sized— Engelhardtia (India to S. China). FF. Fruits 
divided by 4 dissepiments; wings very large and rigid (about 10 cm)— 
Oreomunnea (Cent. Amer.). BB. Spikes of both sexes erect, covered by 
imbricate bracts; fruit a winged nutlet— Platycarya (N. China). AA. Leaves 
opposite, glandular below; fruits ellipsoidal, softly hispid, not winged; 
flowers monoecious, spicate, spikes terminal, males few, sessile at the base 
of the spike, females numerous above— Alfaroa (Costa Rica). 

66. Picrodendraceae 

Trees with bark peeling off in long strips; leaves deciduous, alternate, long- 
petiolate, trifoliolate , leaflets oblong-elliptic, entire, pinnately nerved, petiolu- 
late, petiolules jointed at the base; stipules very minute and setiform, per¬ 
sistent; flowers unisexual , males in slender interrupted simple or slightly 
branched catkins from the axils of fallen leaves of previous season’s shoots, 
female flowers solitary in the axils of the leaves of the current year’s shoots; 
male flowers subtended by 3 abaxial bracts, the middle bract a little larger and 
overlapping the edges of the lateral ones; sepals and petals absent; stamens 
numerous (20 or more), loosely clustered and forming a globose head and 
borne on a hemispherical receptacle; filaments free, short; anthers ellipsoidal, 
minutely pubescent, 2-locular, slightly extrorse, dehiscing by slits; no rudi¬ 
mentary ovary; female flowers on slender pedicels; sepals 4, narrowly lanceo¬ 
late, unequal, remotely toothed; no disk; ovary superior, 2-locular, gradually 
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narrowed into a stout deeply 2-lobed style; stigmas revolute on the margin; 
ovules 2 in each loculus, pendulous from a hemispherical placenta at the top 
of the loculi; fruit globose, indehiscenf, seed 1 by abortion, occupying most 



Fig. 66. Picrodendron baccatum (Linn.) Krug & Urban (Picrodendraccae). A, flowering shoot of 
male plant. B, male flower from the side. C, the same from below. I), stamen, h, flowering shoot 
of female plant. F, pistil. G, vertical section of ovary. H, fruit. J, embryo. 


of the fruit, globular; cotyledons much corrugated, rcflcxcd; no endosperm. 
West Indies. —Picrodendron. 


Order 18. CASUARINALES 

Trees or shrubs with jointed branches and much reduced connate leaves, 
flowers male spicatc, female in heads; calyx and petals absent; stamen 
solitary; ovary superior, 1-locular; ovules 2, inserted above the base ol the 
ovary; fruits in cone-like heads; seeds without endosperm. 


67. Casuarinaceaf. 

Trees or shrubs with jointed branches', leaves reduced to many-toothed sheaths 
surrounding the nodes of the branches; flowers monoecious or dioecious, the 
d spicate, $ in heads; J flowers arranged in the sheaths towards the ends of 
me branchlets, each with 4 bractcolcs; calyx absent; stamen solitary, central, 
filament lengthening during flowering; anther 2-locular, opening lengthwise; 
* flowers capitate at the tips of the branchlets or lateral; calyx absent; ovary 
small, superior, 1-locular; style short, terminal, with elongated linear branches 
ovules 2, collateral above the base of the ovary, ascending; fruits crowded 
mto a cone with persistent bracts, the bracts opening like a capsule and 
exposing the samaroid indehisccnt nut; seed solitary, without endosperm; 
embryo straight, with short radicle and large flat cotyledons. IU1 3, 401; 
3. 1, 16. Mascarcne Islands through Malaya to New Caledonia an 

Australia.-— Casuarina. 


osa R. Br. (Ca: 
unopened. D, $ 
, female infiore: 
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Useful Products: Beefwood or Forest Oak (Casuarina equisetifolia 
Forst.), India to Malaya, Austral., &c.; She Oak (C. stricta Ait.), Austral. 


Order 19. URTICALES 

Trees, shrubs, or herbs, sometimes epiphytic; leaves mostly alternate and 
usually stipulate; flowers or <^?; calyx small; no petals; stamens few, erect 
or inflexed in bud; ovary superior, 1-2-locular; ovule solitary, erect or pendu¬ 
lous; seeds with or without endosperm. 

A. Calyx present, though sometimes much reduced; ovule 1: 

B. Leaves stipulate: 

C. Anthers erect in bud: 

D. Trees or shrubs with hard wood; leaves alternate, often unequal¬ 
sided at the base; seed without endosperm, embryo straight 

Ulniaceae 

DD. Erect or climbing herbs with often fibrous stems; leaves alternate or 
opposite, sometimes lobed; seed with fleshy endosperm and curved 
or spirally coiled embryo Cannabiaceae 

CC. Anthers usually inflexed in bud: 

E. Trees, shrubs, rarely herbs, with milky juice; ovules mostly pendulous 

Moraceae 

EE. Herbs, undershrubs, or rarely soft-wooded trees, rarely climbing; 

leaf-epidermis mostly with prominent cystoliths; ovule erect 

Urticaceae 

BB. Leaves not stipulate, opposite; anthers erect in bud; female calyx en¬ 
larged and venose in fruit; ovule pendulous; seed without endo sperm 
embryo straight . Barbeyaceae 

AA. Calyx absent; ovules 2, collateral, pendulous; leaves without stipules, 
seed with endosperm and straight embryo Eucommiaceae 

68. Ulmaceae 

Trees or shrubs; leaves alternate, simple, often unequal-sided ; stipules paired, 
caducous; flowers fasciculate, arising from the one-year-old branchlets, 9 or 
(J?; calyx herbaceous, subcampanulate, 4-8-Iobed, lobes imbricate, persistent, 
stamens inserted at the bottom of the calyx, erect in bud, the same number as 
the calyx-lobes and opposite to them, or a few more; filaments separate, 
anthers 2-locular, opening lengthwise; ovary composed of 2 connate carpels, 
1 -2-locular; styles 2, divergent, stigmatose on their inner face; ovules so i- 
tary, pendulous from near the top; fruit compressed, membranous, ry or 
thinly fleshy, often winged or appcndiculatc; seed without endosperm; 
embryo straight; cotyledons flat, sinuous or conduplicate. B.H. 3,-51 (un er 
Urticaceae)-, E.P. 3, 1, 59. Mostly N. Temperate Zone.— Ulmus, Holo- 

ptelea, Phyllostylon, Planera, Celtis, Trema (Fig. 68), &c. 

Useful Products: Valuable timber trees are the common him (Ulmus 

s PP-)i Keyaki (Zelkova acuminata Planch.), Japan. 



Fig. 68. Trema commcrsonii Baill. (Ulmaceae). A, flower. B, ovary. C, vertical section of same. 

D, fruit. (After Baill.) 



Fig. 69. Humulus lupulus L. (Cannabiaceae). A, female inflores¬ 
cence. B, female flower. C, vertical section of same. D, fruit. E, 
vertical section of same. F, seed. (After Baill.) 
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69. Cannabiaceae 

Erect or scandent herbs; leaves alternate or opposite, simple, undivided or 
palmately lobed; stipules present; flowers dioecious, axillary, male paniculate, 
female sessile, crowded or strobilate, the female with large conspicuous per¬ 
sistent bracts; male flower: calyx 5-partite, segments imbricate; stamens 5; 
anthers erect in bud, 2-locular, opening lengthwise; rudimentary ovary 
absent; female flower: calyx closely enveloping the ovary, membranous, en¬ 
tire; ovary sessile, 1-locular; style central, 2-partite; ovule solitary, pendu¬ 
lous; fruit an achene, covered by the persistent perianth; seed with fleshy 
endosperm; embryo curved or spirally involute. B.H. 3, 356 (under Urtica- 
ceae); E.P. 3, 1, 96 (under Moraceae). N. Temperate Zone and much culti¬ 
vated. 

Useful Products: Hops and Lupulin (Humulus lupulus Fig. 68), 
Eur., &c.; Hemp fibre and drug (Cannabis sativa L.). 

A. Erect annual herb; leaves alternate or the lower opposite— Cannabis. 
AA. Climbing perennial herbs; leaves opposite— Humulus. 


70. Moraceae. 

Trees or shrubs, rarely herbs, with milky juice ; leaves alternate, rarely oppo¬ 
site, simple, penninerved or palminervcd; stipules 2, often caducous and 



Fig. 70. Morus alba L. (Moraceae). A, male flower. B, female inflorescence. C, fruit. 

(After Haiti.) 


leaving a scar; flowers much reduced, often in heads, disks, or hollow recep- 
taclcs; monoecious or dioecious, actinomorphic; calyx-lobes usually 4, 
sometimes reduced or absent, imbricate or valvatc; stamens usually equal in 
number and opposite to the sepals; filaments inflexed or straight in bud; 
anthers 2-locuiar, opening lengthwise; rudimentary ovary present or not; 
female flower: ovary superior to inferior, of 2 carpels, one often not 
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developed, usually 1-locular; ovule solitary, pendulous from the apex, rarely 
basal and erect; styles mostly 2, filiform; fruit a small achene, nut, or drupe; 
seed with or without endosperm, with often curved embryo. B.H. 3, 357 
(under Urticaceae ); E.P. 3,1, 66. Mainly Tropics.— Pseudostreblus, Morus, 
Trophis, Maclura, Chlorophora, Broussonetia, Streblus, Dorstenia, 
Mesogyne, Cudrania, Treculia, Artocarpus, Perebea, Castilloa, Anti- 
aris, Brosimum, Ficus, Conocephalus, Musanga, Myrianthus, Coussapoa, 

POUROUMA, CECROPIA, &C. 

Useful Products: Mulberry (Morus nigra L.)\ White Mulberry (M. 
alba L.); Paper Mulberry (Broussonetia papyrifera Vent.), E. Trop.; Fustic 
(Chlorophora tinctoria Gaud.), Trop. Amer.; Iroko Tree (Chlorophora ex- 
celsa Benth.), W. Afr.; Osage Orange (Maclura aurantiaca Nutt.), N. Amer.; 
Contrayerva Root (Dorstenia brasiliensis Lamb.), Brazil; Fig (Ficus carica L .); 
Sycamore Fig (F. sycomorus L.), Trop. Afr., &c.; Indiarubber Fig (F. elastica 
Roxb.), E. Trop.; Cow Tree (Brosimum utile (//. B. & K.) Pittier ), S. Amfcr.; 
Castilloa Rubber (Castilloa elastica Cerv .), Cent, and S. Amer.; Affon or 
African Bread-fruit (Treculia africana Decne); Bread Fruit (Artocarpus altilis 
{Park.) Fosberg (A. communis Forst.)), cultivated in Trop.; Jack-fruit (A. 
heterophyllus Lam.). 


71. Urticaceae 

Herbs, undershrubs, or rarely soft-wooded trees, very rarely climbing, often 
armed with stinging hairs', epidermal cells mostly with prominent cystoliths; 
stems often fibrous ; leaves alternate or opposite, simple; stipules present, very 




Fig. 71. Pilea microphylla ( L .) Licbm. (Urticaceae). A, male flowers. B, single male flower. C, 
female flowers. D, ovary. E, calyx. G, section of fruit. H, fruiting calyx. 


rarely absent; flowers very small, unisexual, usually cymose, sometimes 
crowded on a common enlarged receptacle; male flowers: calyx mostly 
4-5-lobed, lobes imbricate or valvate; stamens the same number as and 
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opposite to the calyx-lobes; filaments infiexed in bud ; anthers 2-locular, 
opening lengthwise; rudimentary ovary usually present; female flowers: calyx 
as in the male, often enlarged in fruit, rarely absent; staminodes scale-like, 
opposite the calyx-lobes, or absent; ovary free or adnate to the calyx, sessile 
or shortly stipitate, 1-locular; style simple; ovule solitary, erect; fruit a dry 
achene or fleshy drupe; seed mostly with endosperm; embryo straight. B.H. 3, 
341, partly; E.P. 3,1,98. Generally distributed.— Urtica, Urera, Laportea, 
Fleurya, Pilea, Elatostema, Procris, Boehmeria, Pouzolzia, Pipturus, 
Parietaria, Helxine, Forskohlea, &c. 

Useful Products: Stems fibrous in many. Ramie fibre (Boehmeria 
nivea Gaud.). Some noxious weeds. 

72. Barbeyaceae 

Trees; leaves opposite, simple, entire, tomentose below with crooked hairs; 
stipules absent; flowers dioecious, shortly cymose, actinomorphic; male calyx 
3-4-fid, lobes valvate ; petals absent; stamens 6-9; filaments very short; 



FlO. 72. Barbeya oleoidcs Schweinf. (Barbeyaceae). A, male (lowers, B, male flower. B|, stamen. 
C, female flowers. D, ovary. E, female flower. F, vertical section of ovary. (Orig.) 


anthers erect in bud, 2-locular, opening lengthwise, connective apiculate , 
female calyx divided to the base into 3 or 4 segments which enlarge and be¬ 
come sub-membranous and venose in fruit; no staminodes; ovary superior, 
subsessile, 1-locular; style linear, simple, stigmatose all round; ovule solitary 
from near the apex of the loculus, anatropous; fruit dry, indehiscent, ellip¬ 
soidal, pericarp thin, nervose; seed without endosperm; embryo straight. 
Arabia and NE. Tropical Africa.— Barbeya. 
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73. Eucommiaceae 

Trees; leaves deciduous, alternate, simple, exstipulate, petiolate, serrate, pin- 
nately nerved; flowers dioecious , without a perianth, appearing with the leaves 
from perulate buds; male flowers in loose bracteate clusters, shortly stalked, 
composed only of about 10 linear apiculate stamens dehiscing longitudinally; 
female flowers solitary in the axil of each bract or bract-like leaf on the lower 



Fio. 73. Eucommia ulmoidcs Oliv. (Eucommiaceae). A, inflorescence. A 1 , male flower. B, anther. 
C, cross-section of same. D t vertical section of ovary. E, same enlarged. F, embryo. G, apex 

of fruit. (After Hook. Ic. PL) 


part of each shoot, shortly stalked; ovary syncarpous, flattened, stigmatose 
within the V-shaped apex; ovules 2, collateral, pendulous, anatropous; fruit 
samaroid, indehiscent, 1-seeded, thinly coriaceous, stipitate, oblong-oblanceo- 
late, bifid at the apex; seed solitary, pendulous from the apex of the loculus, 
elongate-oblong; endosperm copious; testa membranous; raphe dorsal; 
embryo central, straight, as long as the endosperm, with a superior more or 
less compressed radicle; cotyledons flat, fleshy, oblong-linear, longer than the 
radicle. Hook. Ic. PI. t. 1950. China.— Eucommia. 

Useful Products: Bark of Eucommia ulmoides Oliv. contains caout¬ 
chouc, and is a valued medicine of the Chinese. 

Order 20. BIXALES 

Trees or shrubs; flowers hypogynous to rarely perigynous, £ to <2$. actino- 
morphic; sepals imbricate to valvate; petals present or absent; stamens 
numerous to few, mostly free; ovary superior with parietal placentation. 
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rarely basal; seeds with copious endosperm and small embryo. Leaves mostly 
alternate and stipulate, simple. 

A. Petals present: 

B. Petals free: 

C. Anthers narrowly horseshoe-shaped Bixaceae 

CC. Anthers not horseshoe-shaped: 

D. Sepals contorted; anthers opening by slits lengthwise; leaves usually 
opposite; petals mostly contorted Cistaceae 

DD. Sepals imbricate or open in bud; leaves alternate: 

E. Anthers opening by slits lengthwise; leaves alternate; petals imbricate 

Flacourtiaceae 

EE. Anthers opening by terminal short porc-like slits; petals contorted 

Cochlospermaceae 

BB. Petals united; leaves alternate: 

F. Flowers bisexual; ovary with parietal forked placentas. 

Hoplesligmataceae 

Scyphostegiaceae 1 

Achatocarpaccae 
Lacistemaiaceae 


FF. Flowers unisexual; ovary with basal placenta 
AA. Petals absent; stipules absent: 

G. Flowers unisexual; embryo annular 
GG. Flowers bisexual; Smbryo straight 


74. Bixaceae 



Iio. 74. Bixa orellana L. (Bixaceae}. A, flower-bud and gland*. A,, vertical section ol lloucr. U 
»niher». C. section of same. D. cross-section of ovary. E. fruit. I\ seed. G, section of seed. 11 

cross-section. (After Le Maout & Dccnc.} 


Shrubs or small trees with coloured juice ; leaves alternate, simple, palrni- 
nerved , stipulate; flowers medium-sized, showy, paniculate; sepals 5, 
cate , deciduous; petals 5, large, imbricate, without a scale at the base, dis 

1 Inserted here because of its possible affinity with this group of families. 
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none; stamens numerous, hypogynous; filaments free; anthers horseshoe - 
shaped , opening by short slits at the top; ovary superior, 1-locular, with 2 
parietal placentas; ovules numerous; style slender, recurved in bud; stigma 
2 -lobed; fruit a densely echinate-setose or smooth capsule, 2-valved, valves 
thick with the placentas in the middle; seeds obovoid; testa rather fleshy, red; 
endosperm copious; embryo large; cotyledons broad, incurved at the apex. 
B.H. 1 , 122, partly; E.P. 3, 6, 307. Widely distributed in the Tropics.— Bixa. 

Useful Product: Annatto dye (seeds of Bixa orellana L.), Tropics 
generally. 

75. Cistaceae 

Herbs or shrubs, often with stellate indumentum; leaves opposite or rarely 
alternate, simple; stipules present or adnate to the petiole; flowers actino- 



Fig. 75. Cistus loretii Rouy & Fouc. (Cistaceae). A, 
stamen. B, anther. C. ovary. D, cross-section of same. 

(After Bot. Mag.) 


morphic, solitary to cymose, showy; sepals 3-5, contorted ; petals 5 to 0, 
contorted or imbricate, usually caducous; stamens numerous , hypogynous; 
filaments free; anthers 2-locular, introrse, opening lengthwise; ovary superior, 
1 -locular with parietal placentas or incompletely septate towards the base; 
ovules 2 or more to each placenta; style simple with 3-5 free or united 
stigmas, sometimes almost absent; fruit a capsule opening by valves from 
the top downwards; seeds with endosperm, and bent, coiled, or folded 
embryo. B.H. 1, 112; E.P. 3, 6, 299. Mainly Mediterranean and N. Amer. 

Useful Products: Labdanum (Cistus polymorphus Willk.), SW. Eur. 
Many handsome garden shrubs. 

A. Petals 5, contorted (very rarely absent): B. Capsule 10- or 5-valved; 
stamens all fertile— Cistus (Mediterr. Reg.). BB. Capsule 3-valved: C. Stigma 
large, discoid or hemispherical; leaves mostly opposite: D. Style very short, 
straight; sepals 3 or 5— Crocanthemum (S. Amer.). DD. Style elongated, 
curved or bent at the base; sepals 5: E. All the stamens fertile; ovules ortho- 
tropous— Helianthemum (Old World). EE. Outer stamens sterile, articu¬ 
lated; ovules anatropous— Fumana (Eur., W. Asia). CC. Stigma minute, 
tridentate on a filiform style; embryo curved; habit ericoid, leaves alter¬ 
nate— Hudsonia (Atlantic N. Amer.). AA. Petals 3, imbricate, persistent; 
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upper leaves alternate; embryo straight or slightly spiral— Lechea (N. 
Amer., West Indies). 

76. Flacourtiaceae 
(including Samydaceae ) 

Trees or shrubs; leaves simple, alternate, sometimes pellucid-dotted or lined; 
stipules often soon falling off; flowers often dioecious or polygamous, variously 
arranged; sepals sometimes not distinguishable from the petals, imbricate or 
open in bud; petals sometimes not arranged regularly in relation to the sepals, 
large, small, or absent, with or without an opposite scale inside the base, 



Fig. 76. Cascaria lasiophylla Eicht. (Flacourtiaccac). A. section of flower. 
B,stamens and slaminodcs. C, stamen. D. ovary. L, truits. l-.sccd. Cj, sec¬ 
tion of same. H, cross-section of ovary. (Alter Martius.) 


imbricate; stamens numerous, rarely few, hypogynous, free or in bundles 
opposite the petals; anthers 2-locular, often short, opening lengthwise by slits; 
staminodes sometimes present; ovary 1-locular, with 1 or more parietal pla¬ 
centas or rarely the placentas meeting in the middle; ovules 2 or more on each 
placenta; styles or stigmas as many as the placentas; fruit indehiscent, mostly 
a berry or drupe, rarely a capsule, sometimes large; seeds with fleshy endo¬ 
sperm and medium-sized embryo; cotyledons often broad. B.H. I, 122 (un or 
Bixaceae); E.P. 3, 6a, 1; cdn. 2, 21, 377 (1925). Mainly Tropics.— Oncoba, 
Azara, Scolopia, Flacourtia, Xylosma, Hydnocarpus, Kigceiaria, 
Casearia, Samyda, Ryania, Banaka, Homalium, Dioncophyllum, Nlo- 
PRINglea ( Llavea )(?), &c. 

1 In the Kew Butt. 1951, 327, pis. 1-4 the genus Diuncophyllum llaill. was divided by 
Airy-Shaw into three genera, Diuncophyllum, //abrupetolum Airy-Shaw, ant rip 1 1 op n um 
Airy-Shaw, and these proposed as a new family DioncophyUuccuc Airy-Shaw I consider he 
characters given arc no more than specific, and that Diuncophyllum should remain in the 

Flacourtiaceae. 
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Useful Products: Kei Apple (Aberia caffra), S. Afr.; Chaulmugra oil 
(seeds of Taraktogenos kurzii King), E. India; Lukrabo or Ta-Fung-Tszeseeds 
(Hydnocarpus anthelminthicus Pierre ), Indo-China. 

77. COCHLOSPERMACEAE 

Trees, shrubs, or rhizomatous subshrubs with colouredjuice ; leaves alternate, 
palmatilobed, stipulate ; flowers showy, paniculate Or racemose; sepals 5, 
imbricate, deciduous; petals 5, imbricate or subcontorted; stamens numerous. 
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the filaments free, equal or some longer than others; anthers 2-locuIar, linear, 
opening by terminal short, often confluent, pore-like slits ; ovary 1-locular 
with parietal placentas projecting into the loculus, or perfectly 3-locular; 
ovules numerous; style simple with minutely denticulate stigma; fruit a 3-5- 
valved capsule; seeds glabrous or covered with woolly hairs , straight or 
cochleate-reniform ; endosperm copious; embryo conforming to the shape of 
the seed, large; cotyledons broad. B.H. 1, 122 (under Bixaceae ); E.P.N. 251. 
Tropics. 

Useful Products: Kuteera gum (Cochlospermum religiosum (L.) 
Alston ), India. 

A. Ovary 1-locular or partly more-locular at the apex or base; seeds 
covered with woolly hairs— Cochlospermum ( Lachnocistus) (Trop.). AA. 
Ovary completely 3-locular; placentas axile; seeds glabrous or slightly pilose 

—Amoreuxia (Cent. Amer.). 


78. Hoplestigmataceae 

Trees; leaves alternate, undivided, large and obovatc, pinnately nerved, 
stipules absent; flowers bisexual, fairly large, arranged in terminal cymes with 



!. IC '; Hoplesligma picrrcanum Gilg (Hoplestigmataceae). A. vertical 
* C, anthers. D, cross-section of anthers. E, stigma. F. cross section ot 

vertical section of seed. 


see I ion 
ovary. C# 


of flower. 
, fruit. M, 


subscorpioid branches without bracts; calyx globose in bud, splitting irregularly 
into lobes; petals 14-11, united into a short tube, rounded, imbricate in 5 
"regular series; stamens about 30-20 in about 3 irregular series Jree from l u 
corolla; filaments filiform ; anthers 2-locular, elongate-oblong, opening lengt i- 
wise by lateral slits, attached above the base; ovary superior, broadly ovoio 
composed of 2 united carpels, 1-locular with 2 parietal protruded torkc 







210 


DESCRIPTIONS OF ORDERS AND FAMILIES 


placentas, each placenta with 2 pendulous anatropous ovules; style short and 
thick, divided into 2 long branches bent in the middle and each with a disk¬ 
like horseshoe-shaped stigma; fruit a drupe surrounded at the base by the 
calyx, with leathery mesocarp and hard endocarp; seed with scanty endo¬ 
sperm and large, nearly straight embryo with oblong cotyledons. Gilg, Engl. 
Bot. Jahrb. 40, Beibl. 93, 76, with fig. (1908). W. Tropical Africa.— Hople- 

STIGMA. 

A genus of two species endemic to W. Tropical Africa, ranging from the Cameroons to 
Gabon. Pierre assigned it to the Bixaceae (sensu lato ), but Gilg when describing the family 
considered it to be related to Sapotaceae. Pierre’s position for the genus is probably the 
better one. 


79. Achatocarpaceae 

Small trees or shrubs, branchlets sometimes spiny; leaves alternate, spathu- 
late to elliptic, entire, pinnately nerved; stipules absent ; flowers dioecious , in 
axillary racemes or short panicles, or these fasciculate on the leafless older 



Fio. 79. Achatocarpus mexicanus H. Walt. (Achatocarpaceae). A, male flowering shoot. B, male 
flower. C, stamen. D, female flowering shoot and leaves. E, fruit. F, vertical section of fruit. 

G, cross-section of fruit. (Orig.) 


branchlets; bracts and bracteoles small; calyx herbaceous, 5-4-partite, seg¬ 
ments imbricate, persistent in fruit ; petals absent; male flowers: stamens 
20-10, filaments filiform, connate at the base; anthers exserted, oblong, basi- 
fixed, 2-lobed at the base, 2-locular, extrorsely dehiscent; rudimentary ovary 
absent; female flowers: staminodes absent; ovary compressed, 1-locular; 
stigmas 2, subulate-filiform, incurved, papillous or fimbriate within the base; 
ovule 1 , erect on a short funicle ; fruit a globose slightly compressed berry 
crowned by the widely separated bases of the simple stigmas; seed solitary, 
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erect, lenticular, without an aril; embryo annular , surrounding the mealy 
endosperm; cotyledons linear.—Central America to Temperate S. America. 

A. Calyx always 5-partite; pedicels with bracteoles— Achatocarpus. 
AA. Calyx 4-partite or only the terminal flower 5-partite; pedicels without 
bracteoles— Phaulothamnus. 


80. Lacistemataceae 

Shrubs or small trees; leaves alternate, simple; stipules absent; flowers f, 
very small, crowded in axillary clustered spikes or racemes; bracts imbricate, 
concave; bracteoles 2 at the base of the flower; sepals 4-6, unequal, or absent; 



Range of Lacistemataceae. 



Fig. 80. Lacistcma robustum Schnitz. (Laciste- 
maccac). A. inflorescence. B, male flower. C . female 
flower. D, stamen. E, ovary. (After Martins.) 


petals absent; stamen solitary, inserted on or within a fleshy sometimes 
cupular disk; anther-loculi 2, separate , sometimes stipitate, ovoid, opening 
lengthwise; ovary sessile or subscssilc, superior, 1-locular, with 2-3 parietal 
placentas ; stigmas 2-3; ovules 1-2 on each placenta, pendulous, anatropous, 
fruit a capsule, dehiscing by valves, often 3-sided; seeds 1-3 in each capsule, 
pendulous; embryo straight in the middle of and slightly shorter than the 
copious fleshy endosperm; cotyledons foliaceous. B.H. 3, 412, E.P. 3, , 
Tropical America (see map). 

A. Bracts imbricate, conspicuous; leaves entire; flowers spicate -Lac i- 
stema. AA. Bracts minute; leaves dentate; flowers racemose- Lozania 
( Monandrodenilron, Lacistemopsis). 
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Order 21. THYMELAEALES 

Mostly woody and usually apetalous; calyx often corolline; mostly mono- 
carpellary; ovules few to solitary; seeds with or without endosperm and 
usually straight embryo. Leaves alternate or opposite; stipules absent or 
minute and glandular. Flowers often in heads surrounded by an involucre of 
leafy bracts. 

A. Ovary more than 1-locular; ovules mostly pendulous: 

B. Fruit a capsule: 

C. Leaves alternate, scattered; ovule solitary in each loculus: 

D. Petals numerous, linear, sometimes divided nearly to the base; nerves 

of the leaves numerous, pinnate; stamens numerous; style thread-like, 
stigma small Gonystylaceae 

DD. Petals represented by scales; stamens 10 or 5; style usually very short 
or absent, with a large stigma Aquilariaceae 

CC. Leaves opposite, decussate, mostly sessile and overlapping; ovules 
2-4 in each loculus: 

E. Calyx-lobes imbricate; stamens 8; styles 4, loosely united at the apex 

Geissolomataceae 

EE. Calyx-lobes valvate; stamens 4; style 1; stigma capitate, 4-lobed 

Penaeaceae 

BB. Fruit indehiscent; ovule solitary in each loculus or ovary; calyx-lobes 
(perianth) imbricate; petals present or absent Thymelaeaceae 

AA. Ovary 1-locular; ovule 1, erect; fruit indehiscent; petals absent; calyx 
often petaloid, lobes valvate or plicate in bud Nyctaginaceae 


81. Gonystylaceae 



Fig. 81. Gonystylus miquclianus T. d B. (Gonystylaceae). A, vertical section of flower. B, bud. 

C, anther. D, ovary. E, young fruit. F, fruit. (Orig.) 


Trees; leaves alternate, leathery, nerves numerous; stipules absent; flowers 
c?, paniculate, actinomorphic; calyx 5-lobed, imbricate; petals numerous , 
linear, sometimes divided nearly to the base ; stamens numerous ; filaments 
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free; anthers basifixed, 2-locular, opening by longitudinal slits; ovary 3-5- 
locular, with hump-like or thread-like processes at the top; style thread-like, 
bent ; stigma small; ovule solitary in each loculus, pendulous from near the 
top; fruit woody, at length opening into the loculi; seeds large, without 
endosperm. B.H. 3, 201; E.P.N. 231 (under Thymelaeaceae). Malaya.— 
Gonystylus ( Amyxa , Aetoxylon). 


82. Aquilariaceae 

Trees; leaves alternate, closely pinnately nerved, often shining, stipules 
absent’, flowers or <39, arranged in subsessile axillary and terminal umbels or 
fascicles, sometimes these subpaniculate; bracts absent; calyx campanulate or 



Fio. 82. Aquiiaria agallocha Hoxb. ( Aquilunuccac). A. flower B. the wme J C " Cd / , / ° ) Ut ‘ C ’ 
vertical section of ovary. D. fruit. E. vertical scct.on ol fru.t. (After Hook. Ic. #7.) 


slender, 5-4-Iobed, lobes spreading, imbricate; petals present, often scale¬ 
like; scales 5 at the mouth of the calyx-tube, sometimes b.lobed, connate 
at the base into a ring, pubescent or glabrous; stamens 10- , or an 
inserted below the scales; filaments very short; anthers 2-locular oblong; 
no hypogynous disk; ovary subsessile to long-stipitate, completely or 
incompletely 2-locular; style usually very short or absent; stigma large, 
ovule solitary in each loculus or section, pendulous’, capsule ocuhcidally 
dehiscent; seeds solitary on each placenta, with endosperm; cotyledons thick 
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and fleshy. B.H. 3, 200; E.P. 3, 6a, 222 (in Thymelaeaceae ).—Tropical Africa 
through E. Tropics to New Caledonia. 

A. Stamens numerous, more than twice as many as the calyx-lobes, free or 
united into groups— Microsemma (New Caled.). AA. Stamens up to twice 
as many as the calyx-lobes: B. Petals present, often scale-like; flowers bi¬ 
sexual: C. Flowers in axillary fascicles: D. Calyx-lobes 5— Gyrinopsis (Indo- 
Malaya). DD. Calyx-lobes 4, mostly free— Octolepis (Trop. Afr.). CC. 
Flowers in umbels or panicles of umbels: E. Calyx-tube campanulate, lobes 
spreading, as long as the tube— Aquilaria (E. Asia, Malay Archip.). EE. 
Calyx-tube cylindrical, slender— Gyrinops (Ceylon, Malay Archip.). BB. 
Petals absent; flowers dioecious; calyx-tube subcampanulate— Solmsia (New 
Caled.). 


83. Geissolomataceae 

Low shrub; leaves opposite , decussate, sessile, entire; stipules absent; flowers 
<$, actinomorphic, in short much reduced bracteate axillary racemes; bracts 6, 
decussate, persistent; calyx hypogynous, persistent, shortly tubular, 4 -partite 



Fig. 83. Geissoloma marginatum Juss. (Geissolomataceae). A, flower. B, calyx and stamens. 
C, cross-section of ovary. D, vertical section of same. E, anther. F, fruit. (Orig.) 


nearly to the base, segments petaloid, obovate, imbricate; stamens 8, inserted 
at the base of the calyx, opposite and alternate with the calyx-segments; fila¬ 
ments slender, free; anthers 2-locular, opening lengthwise; ovary superior, 
sessile, 4-locular, loculi narrowly winged; styles 4, loosely united at the apex; 
ovules 2 in each loculus, pendulous from the apex; fruit a 4-locular capsule; 
seeds often solitary with scanty endosperm and straight central embryo; 
cotyledons long and linear. B.H. 3, 203 (under Penaeaceae ); E.P. 3, 6a , 205. 
S. Africa.— Geissoloma. 


84. Penaeaceae 

Small shrubs of ericoid habit; leaves opposite , decussate, often imbricate , 
entire, mostly sessile; stipules when present very minute or glandular: flowers 
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actinomorphic, solitary in the upper leaf-axils, often crowded; bracts 
leafy or coloured; bracteoles opposite, in one or more pairs; calyx hypo- 
gynous, tubular; lobes 4, valvate ; petals absent; stamens 4, inserted in the 


throat of the calyx and alternate with 
its lobes; filaments short; anthers 2- 
locular, introrse, opening lengthwise; 
disk absent; ovary superior, sessile, 4- 
locular; style terminal, with a 4-lobed 
capitate stigma; ovules 2-4 in each 
loculus, anatropous, ascending or pen¬ 
dulous; fruit a loculicidal capsule 
included in the persistent calyx; seeds 
often solitary in each loculus; endo¬ 
sperm none; embryo thick, with large 
hypocotyl and 2 minute cotyledons. 



B.H. 3, 202; E.P. 3, 6a. 208. Entirely 84 penaea myr , ifoUa E „ji. (Prnar- 

S. African. acea c). A. flower. B, dissection of same. 

A. Style winged or angular— Penaea. (Af,cr 


AA. Style terete: B. Bracts around the r 

flowers becoming very sticky— Saltera (Sarcocolla)- B . rac s no • * 

Ovary-loculi with 2-4 ovules, all basal and erect— Brachysiph • • 

loculi with 4 ovules, 2 erect and 2 pendulous: D. Perianth-tube long 
cylindrical— Endonema. DD. Perianth-tube oblong— Glischrocolla. 


85. Thymelaeaceae 

Trees, shrubs, or rarely herbs; leaves opposite or alternate, mostly 

small; stipules absent ; flowers often in terminal bracteate or c slightly 

spikes, or racemes, rarely solitary, $ or dioecious, actinomorphic or slightly 



Range of the natural (homogeneous) genus Drapclcs (Thymclacace ). 
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zygomorphic; calyx hypogynous, tubular, sometimes petaloid, often swollen 
below; lobes 4-5, imbricate ; petals or staminodes 4-12, or absent, scale-like, 
inserted at the mouth or within the calyx-tube; stamens 2 to many, mostly 
the same number as the calyx-lobes and opposite to them or a second series 
alternate with them; anthers 2-locular, introrse, opening lengthwise; hypo- 



Fig. 85. Daphne mezereum L. (Thymelaeaceac). 
A, dissection of flower. B, anther. C, vertical 
section of ovary. D, fruits. (Orig.) 


gynous disk annular, cupular, or of separate scales, or absent; ovary superior, 
1-2-locular, entire; style in the 1-locular ovary often excentric ; stigma more 
or less capitate: ovule solitary in each ovary or loculus, pendulous from near 
the apex, anatropous; fruit indehiscent; seed with copious to no endosperm, 
and straight embryo. B.H. 3, 186; E.P. 3, 6a t 216; Domke, Bibliotheca Bot. 
27 (111), 1-151 (1934). Mainly S. Africa, Australia, and Mediterranean; rarer 
in the Tropics.— Pimelea, Daphne, Dirca, Thymelaea, Daphnopsis, Wik- 
stroemia, Stellera, Arthrosolen, Passerina, Lachnaea, Struthiola, 
Gnidia, Lasiosiphon, Phaleria, Drapetes, &c. 

Useful Products: Mezereon bark (Daphne mezereum L.). Several 
beautiful sweet-scented garden plants. 

86. Nyctaginaceae 

Herbs, shrubs, or trees; leaves alternate or opposite, simple; stipules absent; 
flowers £ or c??, usually cynuse, sometimes surrounded by brightly coloured 
bracts , the latter occasionally simulating a calyx; calyx tubular, often petaloid , 
valvate or plicate in bud; petals absent; stamens 1 to many, hypogynous, free 
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or connate at the base, involute in bud ; anthers 2-locular, opening lengthwise; 
ovary superior, 1-locular; style slender; ovule solitary, erect and inverted; 
fruit indehiscent, sometimes enclosed in the persistent base of the calyx, often 
glandular; seeds with copious or scanty endosperm and straight or curved 
embryo. B.H. 3,1; E.P. 3, 16, 14. Mainly Tropical and Temperate America.— 



Fig. 86. Abronia fragrans Nutt. (Nyctaginaccac). A, flower. 

B, stamens and ovary. C, ovary. D, fruit. (After Bot. Mag.) 

Mjrabilis, Oxybaphus, Nyctaginia, Boerhaavia, Bougainvillea, 
Abronia, Pisonia, Neea, &c. 

Useful Products: A few cultivated plants; Marvel of Peru (Mirabihs 
jalapa L.)\ Bougainvillea , See. 


Order 22. PROTEALES 

Trees or shrubs, rarely subhcrbaccous; flowers perigynous; calyx valvate, 
tubular, often coloured; stamens 4, opposite the calyx-lobes; ovary 1-locular; 
seeds without endosperm. Leaves alternate or rarely opposite, without 

stipules. 

87. Proteaceae 

Trees or shrubs, rarely subherbaceous; leaves alternate, rarely verticillate or 
opposite, simple or variously divided; stipules absent ; flowers or <J?, some¬ 
times dioecious, racemose to capitate, the latter often involucratc; calyx 
corolla-like, coloured, tetramerous , valvate, usually tubular in bud, variously 
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split when open; stamens 4, opposite the calyx-lobes; filaments adnate to the 
lobes, rarely free; anthers free, 2-locular, opening lengthwise; ovary sessile 
or stipitate, with or without hypogynous scales or disk at the base, 1-locular; 
style simple; ovules 1 or more, pendulous or laterally attached; fruit a nut. 



Fio. 87. Protea latifolia R. Br. (Protcaceae). A, larger perianth-segment. B, smaller perianth- 
segment. C f front view of anther. D, side view of same. E t ovary and style. F f stigma. (After 

Bor. Mag.) 


drupe, follicle, or capsule; seeds often winged; endosperm 0. B.H. 3, 165; 
E.P. 3, 1, 119. Mostly S. Africa and Australia; a few in the Tropics and in 
Central and S. America. —Leucadendron, Protea, Leucospermum, Faurea, 
Serruria, Mimetes, Petrophila, Isopogon, Conospermum, Persoonia, 
Panopsis, Euplassa, Roupala, Helicia, Grevillea, Hakea, Stenocarpus, 
Lomatia, Embothrium, Telopea, Banksia, Dryandra, &c. 

Useful Products: Terblanz wood (Faurea macnaughtonii Phillips ), 
Trop. and S. Afr.; Silky Oak wood (Grevillea robusta A. Cunn.), Austral.; 
Silver Tree (Leucadendron argenteum R. Br.), Cape of Good Hope. Many 
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Range of the mainly austral family Proteaceac; no genus is common to Africa and to Indo 

Malaya-Australasia. 


beautiful ornamental trees and shrubs, including the Australian Waratah 
(Telopea speciosissima R. Br.), the S. African Sugar Bush (Protea mellifera 
Thunb.), and the Fire Bush (Embothrium coccincum Forst.), Chile. 


Order 23. PITTOSPORALES 

Trees, shrubs, or climbers; flowers hypogynous, mostly <?, actinomorphic; 
sepals and petals imbricate or valvatc; stamens the same as or double the 
number of the petals, free; anthers opening lengthwise or by pores; syn- 
carpous with parietal to axile placcntation; seeds with copious endosperm and 
minute embryo. Leaves alternate to verticillatc, simple, exstipulate. 


A. Sepals imbricate: 

B. Petals longer than the sepals, contorted or imbricate; stamens 5; anthers 


opening lengthwise or by pores: 

C. Trees, shrubs, or climbers; leaves not glandular Pittospuroceae 

CC. Herbs or undershrubs with linear, glandular-pilose leaves Byblidaceae 
BB. Petals shorter than the sepals, imbricate; stamens 10; anthers opening 
lengthwise Stegnospermaceae 


A A. Sepals or calyx-lobes valvate: 

D. Leaves opposite; petals contorted; embryo much curved or circinate 

Vivianiaceae 


DD. Leaves alternate, opposite or verticillatc; petals induplicate-valvate, 
embryo small or minute and straight Tremandraceae 


88. PlTTOSPORACEAE 

Trees, shrubs, or climbers, sometimes spiny; leaves alternate or whorled, 
simple; stipules absent ; flowers <?, rarely <J?, actinomorphic, from solitary to 
corymbose; sepals 5, free or connate below, imbricate ; petals 5, imbricate. 
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with erect claws, the claws sometimes more or less connivent ; stamens 5, 
alternate with the petals, hypogynous, free or somewhat connivent; anthers 
2-locular, introrse, opening lengthwise or by pores ; ovary superior, completely 
or incompletely 2-5-locular with parietal or ax He placentas; style simple; 
ovules numerous; fruit a capsule or berry; seeds mostly immersed in a viscid 
pulp, rarely winged; embryo very minute with copious endosperm. B.H. 1, 
130; E.P. 3, 2a> 106. Warmer regions of the Old World; absent from America. 

Useful Products: Pittosporum furnishes useful close-grained timber 
in W. Austral.; some ornamental plants. 



Fig. 88. Pittosporum viridiflorum Sims (Pittosporaceae); branch with flowers (P. phillyraeoides). 
A, flower. B, ovary. C, cross-section of same. D, fruit. E, section of same. F, vertical section of 

seed. (After Lc Maout & Decne.) 

A. Fruit a capsule; mainly trees or erect shrubs: B. Seeds not winged: 
C. Capsule more or less thick and leathery; seeds numerous; erect trees or 
shrubs— Pittosporum (Afr., Asia, Australasia, Polynesia). CC. Capsule more 
or less membranous and compressed; seeds numerous; twining or procum¬ 
bent undershrubs— Marianthus (Austral.). CCC. Capsule thinly leathery, 
compressed; seeds 1-2; shrubs, usually spiny; ovary on a gynophore— Bur- 
saria (Austral.). BB. Seeds compressed and winged; inflorescence peduncu¬ 
late, terminal, laxly corymbose; flowers large, yellow— Hymenosporum (E. 
Austral.). AA. Fruit a berry (rarely at length dehiscent); mainly twiners, 
rarely spiny shrubs: D. Ovary 1-locular with parietal placentas: E.Erect spiny 
shrubs; anther-loculi not revolute; fruit globose— Citriobatus (SW. Austral.). 
EE. Twiners; anther-loculi at length revolute; fruit oblong-ellipsoidal— 
Pronaya (W. Austral.). DD. Ovary completely or rarely incompletely 2- 
locular: F. Anthers opening by longitudinal slits, straight; fruit ovoid or 
oblong; twiners: G. Anthers not connivent, shorter than the filaments— 
Billardiera (Austral.). GG. Anthers connivent around the style, longer than 
the filaments— Sollya (W. Austral.). FF. Anthers opening by terminal pores, 
subdeclinate, longer than the filaments; branches flexuous or twining; flowers 
solitary or cymose; fruit oblong— Cheiranthera (Austral.). 

89. Byblidaceae 
(Roridulaceae) 

Herbs or undershrubs with rather crowded linear glandular-pilose alternate 
leaves; stipules absent; flowers actinomorphic, solitary or few in racemes: 


Byblidaceae, a small family with discontinuous distribution, Roridula 

in S. Africa, Byblis in Australia. 



I io. 89. Byblis gigantea Until. (Byblidaceae). A. flower with perianth 
removed. B, ovary. C, cross-section of same. I), stamen. L, seed. 

F, section of same. (After Uof. Mag.) 
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sepals 5, free, imbricate ; petals 5, very shortly united at the base, imbricate or 
contorted ; stamens 5, hypogynous or slightly united to the base of the petals; 
anthers 2-locular, erect or inflexed in bud, opening by apical pores or very 
short pore-like slits; ovary superior, 2-3-locular, with 1-2 ovules pendulous 
from the apex, or numerous and axile; style simple, with a capitate stigma; 
fruit a loculicidal capsule ; seeds with endosperm and straight embryo. B.H. 1, 
664; E.P. 3, 2, 272 (under Droseraceae). Australia, S. Africa. 

A small group, raised to family rank by Domin, with whom I agree in placing it near 
Pittosporaceae. There is also a close general similarity with Tremandraceae. The supposed 
affinity with Droseraceae was based on superficial characters. 

A. Ovary 3-locular; ovules 2-1, pendulous; shrublets; anthers opening by 
terminal pores; leaves short and crowded on short lateral branchlets— Rori- 
dula (S. Afr.). AA. Ovary 2-locular; ovules numerous, axile; herbs; anthers 
opening by pore-like slits; leaves elongated— Byblis (Austral.). 


90. Stegnospermaceae 

Shrub; leaves alternate, obovate or elliptic, entire, pinnately nerved, fleshy, 
with translucent margins; stipules absent ; flowers bisexual, in terminal 



Fig. 90. Stegnosperma halimifolium Bcnth. (Stegnospermaceae). A, flower spread out. B, petal. 
C, two stamens. D, ovary and stigmas. E, vertical section of ovary. F t capsule. G, seeds back 

and front. H, vertical section of seed showing curved embryo. 


racemes; pedicels bracteate and 2-bracteolate at the base; sepals 5, imbricate, 
persistent in fruit 4 , petals 5, free, imbricate, shorter than the sepals; stamens 
10; filaments connate at the base, subequal; anthers dorsifixed, cordate, in- 
trorsely dehiscent; ovary superior, sessile, ovoid-globose, 1-locular but with 


223 


DESCRIPTIONS OF ORDERS AND FAMILIES 

a free central column', stigmas 5-3, short, subulate, recurved, papillous inside, 
connate at the base; ovules as many as the stigmas, basal, erect, amphitropous; 
fruit a globose capsule, coriaceous, 1-locular, 5-valved to the base, 5-1- 
seeded, valves opposite the sepals; seeds erect, nearly covered by a large 
fleshy aril, obovoid; testa shining; embryo bent around the mealy endosperm; 
cotyledons oblong. California, Central America, 

West Indies — Stegnosperma. 

Formerly placed in the Phylolaccaceae, but probably 
more closely related to Pitiosporaceae or even Tamari- 
caceae; striking features arc the 1-locular ovary with a 
central column, basal ovules, 5-valved capsule, the seeds 
nearly covered by a large fleshy white aril, and embryo 
bent around the mealy endosperm. 

91. VlVIANIACEAE 

Shrublets or herbs woody at base, much 
branched and spreading; leaves opposite, en¬ 
tire, crenate to coarsely dentate, more or less 
white-tomentose below, connected by a trans¬ 
verse line but otherwise not stipulate; flowers 
in the upper axils, subfasciculate to cymose- 
paniculate, actinomorphic; calyx campanulate 
or tubular, 5-4-fid, lobes valvatc, petals 5, rarely 
4, hypogynous, free, contorted', glands the same 
number as the petals and alternate with them, 
entire or 2-partite; stamens 10, rarely 8, free, 
all fertile; ovary superior, 3-2-locular, not 
beaked; style central, divided into 3-2 stigmas 
sometimes nearly to the base; ovules 2 in each 
loculus, superposed on the inner angle; capsule 
3-2-lobed, loculicidally 3-2-valved, valves persis¬ 
tent; seeds with fleshy endosperm and linear 
much curved or circinate embryo. B.H. 1, 275 (in 
Geraniaceae). Chile and S. Brazil — Viviania. 

92 Tremandraceae 

Slender heath-like shrublets, sometimes with 
winged stems and reduced foliage; indumentum 
often glandular or rarely stellate; leaves alternate, opposite or verticillate, 
simple; flowers axillary, solitary, </, actinomorphic; sepals 4-5 (rarely 3) 
free, valvate', petals the same number, hypogynous, induplicate-valvate', 
stamens double the number of petals, hypogynous, free; anthers 2-4-locular, 
opening by a single apical pure', torus sometimes enlarged and glandular- 
lobulate between the petals and stamens; ovary sessile, 2-locular; style 
slender; ovules 1-2 (rarely 3), pendulous, anatropous; fruit a compressed 
capsule, 2-locular, dehiscing by the margins; seed with a conspicuous 
appendage to the chalaza, glabrous or pilose; endosperm copious, with rather 



Fig. 91. Viviania rosea Hook. 
(Vivianiaceae). A, petal. B, an- 
ihcr. C, stamens and glands. D, 
ovary and stigmas. E, vertical 
section of ovary. F, cross-section 
of ovary. G, vertical section of 
fruit. H, vertical section of seed. 
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small or minute straight embryo. B.H. 1, 133; E.P. 3,4, 320. Extratropical 
Australia. Some graceful greenhouse plants. 

A. Leaves alternate or whorled, glabrous or glandular-hairy; anthers con¬ 
tinuous with the filament: B. Anthers 4-locular with the loculi in the same 
plane; seeds without an appendage— Platytheca. BB. Anthers 2-locuIar, or 



Fig. 92. Platytheca verticillata Bail!. (Tremandraceae). A, vertical 
section of flower with corolla removed. B, stamen. C, pistil. D, pistil 
and calyx. E, section of seed. (After Baill.) 


if with 4 loculi 2 in front of the others; seeds with an appendage to the chalaza 
—Tetratheca. A A. Leaves opposite, clothed with stellate hairs; anthers 
articulated with the filament; seeds appendaged— Tremandra. 


Order 24. CAPPARIDALES 

Woody to herbaceous; flowers hypogynous or subperigynous, often some¬ 
what zygomorphic; petals present or absent; stamens numerous to few, 
usually free; syncarpous with mostly parietal placentation; ovary often stipi- 
tate, often of two carpels; seeds without or with very little endosperm; embryo 
curved or variously folded. Leaves mostly alternate, simple or digitate, rarely 
stipulate.—Mainly Tropics. 

A. Leaves simple or digitately 3-7-foliolate; ovary usually stipitate, mostly I- 
locular; embryo more or less curved; anthers 2-locular Capparidaceae 
A A. Leaves 2-3-times pinnate; ovary stipitate, l-locular; embryo straight; 

style slender, terminal; anthers l-locular Moringaceae 

AAA. Leaves trifoliolate; ovary subsessile, 6-8-locular; embryo curved; 
anthers 2-locular Tovariaceae 


93. Capparidaceae 

Trees, shrubs, or more rarely herbs, sometimes scandent; leaves alternate or 
rarely opposite, simple or digitately 3-7-foliolate; stipules when present 
minute or spiny; flowers mostly bisexual, actinomorphic or rarely zygo- 



225 


DESCRIPTIONS OF ORDERS AND FAMILIES 

morphic, hypogynous, axillary or terminal, variously arranged; sepals free or 
partially united, imbricate or valvate, usually 4; petals 4 to many or absent; 
torus elongated or short, rarely with an appendix; stamens few to many, 
sometimes some of them without anthers; filaments sometimes partially ad- 
nate to the torus; anthers 2-locular, longitudinally dehiscent; ovary sessile or 



Fig 93. Capparis spinosa L. (Capparidaccac). A. calyx with stipitatc ovary. B, fruit. C, ovary 

in section. D, seed. E, seed in section. (Orig.) 


more usually supported on a long or short gynophore , 1-locular with parietal 
placentas or divided into 2 or more loculi by spurious dissepiments; ovules 
few to many; fruit a capsule or a berry, sometimes the latter elongate or toru- 
losc; seeds usually reniform or angular; endosperm none or scanty, embryo 
arcuate or incurved. B.H. 1, 103; E.P. 3, 2, 209. Tropics mainly.— Capparis, 

CLEOME, POLANISIA, GYNANDROPSIS, MALRUA, CADABA, BOSCIA, OCEANO- 
PAPAVER, &C. 

Useful Products: Capers (flower buds of Capparis spinosa L.), Medi- 
terr. Reg. 


94. Moringacoae 

Trees with gummy bark; leaves deciduous, alternate, 2-3 times pinnate, pinnae 
opposite; stipules 0, or represented by stipitatc glands at the base of the 
petioles and pinnae; flowers in axillary panicles, white or red, <$, zygomorphic; 
calyx-tube short, with 5 unequal spreading or reflexed imbricate lobes, the 
fifth posticous; petals 5, the upper two smaller, the lateral ones ascending, 
the anticous larger; disk lining the calyx-tube, with a short free margin; 

Q 
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stamens inserted on the margin of the disk, declinate, 5 perfect alternating 
with the same number antherless or reduced to setae; filaments free; anthers 
dorsifixed, 1-locular, opening lengthwise by a slit; ovary stipitate, terete, 
villous, curved, 1-locular, with 3 parietal placentas; style terminal, slender. 



Fig. 94. Moringa pcregrina ( Forrsk .) Fiorl (Moringaccae). 

A, flower. B, flower in vertical section. C, flower-bud. D, 
anther. E, part of fruit in longitudinal section showing seeds. 

F, seed. G, embryo cut vertically. H, seed entire and cut 
vertically. (After Le Maout & Dccne.) 

tubular, truncate at the apex; ovules numerous, in 2 series on each placenta, 
pendulous, anatropous; capsule long, beaked, 3-6-angled, torulose, 1-locular, 
3-vaIved; seeds 3-winged or not, the chalaza and wings hardened or mem¬ 
branous; embryo without endosperm, straight. B.H. 1, 429; E.P. 3, 2, 242. 
N. Africa to India; also widely cultivated as an ornamental tree.— Moringa. 
Useful Products: Horse Radish Tree (Moringapterygosperma G'oer/n.). 

95. Tovariaceae 

Annual herbs with a strong odour; leaves alternate, trifoliolate, membranous; 
stipules 0; flowers hypogynous, nodding in terminal many-flowered racemes, 
8 -merous; sepals 8, lanceolate-subulate, imbricate, deciduous; petals %, sessile; 
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stamens 8, free; filaments pilose; anthers 2-locular, opening lengthwise; 
ovary subglobose, 6-8-locular, slightly stipitate; septa membranous; ovules 
numerous on spongy axile placentas ; stigma sessile, 8-rayed; fruit a small 
globose berry; pericarp membranous; seeds very numerous, small, shining; 



Fig. 95. Tovaria pendula R. A P. (Tovariaceac). A, flower. B, stamen. 
C, flower with petals and stamens removed. D, fruit. E, ovary in cross- 
section. F, seed in section. (After Hk. Ic. PI.) 


embryo curved, enclosed in a thick layer of endosperm. B.H. 1, 110 (under 
Capparidaceae)-, E.P. 3, 2, 207. Tropical America, West Indies.— Tovaria. 

Order 25. TAMARICALES 

Trees or shrubs; flowers hypogynous, usually <}, actinomorphic; sepals imbri¬ 
cate or valvatc; petals free to connate; stamens mostly definite; syncarpous 
with parietal or basal placcntation; seeds with or with outendosperm, 
often hairy. Leaves alternate or opposite, often very small; no stipules. 

A. Sepals connate, induplicatc-valvate; petals free, with a claw-like appen¬ 
dage on the inside; stamens usually 6, free or shortly connate at the base; 
flowers solitary or cymose Frankeniaceae 
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AA. Sepals free, imbricate; seeds hairy or winged: 

B. Petals free; leaves small and scale-like Tamaricaceae 

BB. Petals united into a tube; leaves fleshy Fouquieriaceae 

96. Frankeniaceae 

Herbs or shrublets; leaves opposite , exstipulate, often small and ericoid; flowers 
actinomorphic, usually bisexual, solitary or cymose; sepals 4-6, persistent, 
connate, induplicate-valvate; petals as many as the sepals, clawed, with a 
scale-like appendage on the inside, imbricate; stamens usually 6, hypo- 



Fio. 96. Frankenia pulverulenta L. (Frankenia¬ 
ceae). A, flower. B, section of same. C, petal. 

D, stamens and ovary. E. cross-section of ovary. 

F, fruit. G, seed. H, section of same. (After Le 

Maout & Decne.) 

gynous, free or shortly connate at the base; anthers 2-locular, didymous, 
dehiscing longitudinally; ovary superior, sessile, 1-locular, with 2^4 parietal 
placentas; ovules numerous; style simple, filiform; capsule enclosed in the 
persistent calyx, opening by valves; seeds with endosperm; embryo straight, 
axile. B.H. 1, 140; E.P. 3, 6, 283. Mostly maritime shores. 

A. Flowers bisexual; usually all the placentas of the fruits bearing seeds: 
B. Stamens 24-20; leaves ovate; flowers red— Hypericopsis (S. Persia). BB. 
Stamens 6-3: C. Petals free from one another: D. Low undershrubs; stigmas 
3-2; fruit 3-angled— Frankenia (Warm dry regions). DD. Shrub 2-3 m; 
stigmas 2— Beatsonia (St. Helena). CC. Petals united— Anthobryum (W. 
S. Amer.). A A. Flowers polygamous-monoecious; only 1 of the placentas of 
the fruits bearing seeds— Niederleinia (Patagonia). 


97. Tamaricaceae 

Shrubs or trees with slender branches, and small scale-like alternate leaves; 
stipules absent; flowers very small, actinomorphic, usually bisexual, in slender 
catkin-like spikes or racemes; sepals 4-6, imbricate, free; petals as many, 
free; disk present; stamens hypogynous, 5-10, free coor nnatc at the base; 
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anthers 2-locular, opening by longitudinal slits; ovary superior, 1-locular, 
with parietal or basal placentas; styles 3-4, free or united at the base; ovules 
numerous, ascending; fruit a capsule; seeds with or without endosperm, 
with a tuft of hairs at the apex or all around; embryo straight. B.H. 1, 159; 
E.P. 3, 6, 289. Mainly N. Hemisphere. 

A. Seeds long-pilose all over, with endosperm; flowers solitary, axillary, or 
terminal: B. Stamens numerous; styles 5— Reaumuria (Mediterr. Reg., Cent. 
Asia). BB. Stamens 10-5; styles 4-2— Hololachne (Cent. Asia). AA. Seeds 



Fig. 97. T.imarix orienlalis Forssk. (Tamancaccae). A, 
ovary and Uamcns. B, flower. C, fruit. D, seed. E, 
portion of inflorescence. (Orig.) 


comose at the apex, without endosperm; flowers racemose or spicatc: C. 
Stamens free or slightly united at the base—T amarix (S. Eur. to India). CC. 
Stamens more or less monadelphous—M yricaria (Eur., east to China). 

98. Fouquieriaceae 

Spiny trees or shrubs with soft wood; leaves fasciculate or solitary, small, 
fleshy; flowers showy, paniculate, r ^, actinomorphic; sepals 5, free, much 
imbricate ; petals 5, hypogynous, connate into a tube , imbricate; stamens 10 
or more, 1-2-seriate, hypogynous , the filaments free or slightly coherent; disk 
annular, small; ovary 1-locular, with 3 parietal septiform placentas reaching 
to the top of the ovary, each about 6-ovulatc; fruit a capsule; seeds oblong, 
compressed, with broad wings, the wings finally breaking up into long 
filaments; endosperm thin; embryo straight; cotyledons flat, rather thick. 
B.H. 1, 161 (under Tamaricaceae); E.P. 3, 6, 298; see Nash, ‘Revision 
of Fouquieriaceae*, Bull. Torr. Club, 30, 449 (1903). Mexico and nearby 
USA. 
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Fig. 98. Fouquieria formosa H. B. & K. (Fouquieriaceae). A, B, stamens. 
C, ovary. D, cross-section of same. E, vertical section of same. (Orig.) 


A. Style branched at the apex, exserted, slender; shrubs or trees with 
branched stem; corolla red— Fouquieria. AA. Style entire, stout, short, 
included, 3-angled; tree with a columnar normally undivided stem; corolla 
yellow— Idria. 


Order 26. VIOLALES 

Herbaceous to woody; flowers hypogynous to perigynous, mostly zygo- 
morphic; petals present, sometimes divided; stamens several to few, mostly 
free; ovary syncarpous with parietal placentation; seeds with or without 
endosperm; embryo straight or curved. Leaves alternate, rarely opposite, 
stipulate.—Tropics and Temperate Regions. 

99. Violaceae 

Herbaceous perennials or shrubs, rarely annuals; leaves alternate, rarely 
opposite, simple; stipules leafy or small ; flowers solitary to paniculate, actino- 
morphic or zygomoiphic, rarely polygamous, sometimes cleistogamous; 
sepals 5, persistent, imbricate; petals 5, mostly unequal, the lowermost often 
larger and spurred , imbricate or contorted; stamens 5, mostly hypogynous; 
anthers erect, more or less connivent in a ring around the ovary , introrse, open¬ 
ing lengthwise, the abaxial stamen often spurred at the base; ovary free, sessile, 
1-locular with 3-5 parietal placentas; style simple, rarely split; ovules nume¬ 
rous, or 1-2 on each placenta, anatropous; fruit an elastic capsule or baccate; 
seeds sometimes winged or tomentose; endosperm fleshy; embryo straight. 
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Fio. 99. Viola tricolor L. (Violaccae). A. flower cut lengthwise. B, stamen with spurred anther. 
C, ovary with 2 stamens. D, ovary with style and stigma. E, ovary in cross-section. F. fruit. 
G, fruit-capsule splitting into 3 valves. H, seed. I, seed in section. (After Le Maout & Dccnc.) 


B.H. 1, 114, partly; E.P. 3, 6, 322. Temperate and Tropics.— Viola, Hyban- 
thus, Rinorea ( Alsodeia ), &c. 

Useful Products: False Ipecacuanha (Hybanthus ipecacuanha Baill.). 
Many beautiful garden plants used for bedding, &c. 

Order 27. POLYGALALES 

Woody to herbaceous; flowers hypogynous to subperigynous, zygomorphic; 
petals present, sometimes some partially united; stamens definite, free or 
monadelphous, sometimes some infertile; syncarpous with axile or apical 
placcntation; seeds with or without endosperm, pilose or with cottony hairs 
or winged; embryo straight. Leaves alternate, rarely opposite; stipules mostly 
absent.—Temperate and Tropical Regions. 

A. Stipules absent; anthers mostly opening by apical pores; fertile stamens 
8-4; seeds often pilose, with a conspicuous strophiolc; lower sepal not 
spurred: 

B. Ovary 2- or more locular; fruits not bristly Polygalaceae 

BB. Ovary 1-locular; fruits bristly Kramer iaceae 

AA. Stipules usually present, though often small and caducous; anthers 
opening by slits; lower sepal more or less spurred: 
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C. Fertile stamens more than 2, unilateral; embryo transverse to the length 
of the seed Trigoniaceae 

CC. Fertile stamens 2-1 ; embryo not transverse Vochysiaceae 

100. POLYGALACEAE 

Herbs, shrubs, climbers, or rarely small trees; leaves alternate, rarely oppo¬ 
site, simple; stipules 0; flowers zygomorphic; pedicels often articulated; 



Fig. 100. Polygala eriocarpa DC. (Polygalaceae). A, flower. B, ovary with 
style. C, part of flower showing 2 sepals, crested keel petal and staminal 
tube. D, fruit with membranous inner sepals. E, fruit capsule showing one 
half cut vertically. F, seed cut lengthwise. (After Deless.) 

sepals 5, free, imbricate, the two inner larger often petaloid , wing-like; petals 
3-5, hypogynous, declinate, outer 2 free or united with the lowermost; upper 
2 free, or minute and scale-like or 0; stamens 8, rarely 5 or 4, monadelphous 
beyond the middle or rarely free, the sheath split above, often adnate to the 
petals; anthers erect, 1-2-locular, opening by an apical pore , rarely 2-valved 
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or opening nearly to the base; torus small or rarely expanded into an annular 
disk within the stamens; ovary free, 2-locular or rarely 1-locular or 3-5- 
locular; style simple; ovules solitary in each loculus, rarely more, pendulous; 
fruit a capsule or drupaceous; seeds often pilose , with a conspicuous strophiole ; 
endosperm mostly present; embryo straight. B.H. 1, 134; E.P. 3, 4, 323, 
Temperate and Tropics.— Polygala, Muraltia, Securidaca, Monnina, 

COMESPERMA, CARPOLOBIA, DlCLIDANTHERA. 

Useful Products: Senega or Snake Root (Polygala senega L.), U.S.A. 


101. Krameriaceae 

Shrubs or perennial herbs with a woody rootstock, mostly pubescent or silky 
all over; leaves alternate, simple and entire, very rarely 3-foliolate; stipules 



Fio. 101. Krameria tomentosa A. Si. Hit. (Krameriaceae). A. open (lower. B, 3 upper petals 
with stamens. C, anther. D. fruit. E, section of fruit. F. and G, seeds. Taxonomic botanists have 
sometimes been deceived by superficial resemblances. Krameria is an example, having been 
transferred from the Polygalaceae to the Lcgummouie in the Englcrian system; anatomical 
evidence supports affinity with Polygalactae 9 in which family it was included as an anomalous 

member in Dcntham and Hooker s Genera Plantarum. 


absent ; flowers axillary or in terminal racemes; pedicels with 2 opposite 
bracteolcs about the middle, sometimes with stipitatc glands; pedicels re¬ 
maining as pegs; sepals 5 or 4, unequal, free, imbricate; petals 5, the 3 upper 
long-clawed, free or partly united, the 2 others usually much smaller and 
heteromorphous , sometimes broad, thick and sessile; stamens 4 or 3, free or 
the filaments partly adnatc to the partly united claws of the upper petals; 
anthers 2-locular, opening by terminal pores ', ovary superior, I -locular -, ovules 
2, collateral, pendulous from the top of the ovary, anatropous; style cylindri¬ 
cal, stigma discoid; fruit globose, indehiscenl, very bristly, bristles usually 
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with retrorse barbs , rarely smooth, 1-seeded; seed with thick cotyledons and 
no endosperm ; embryo straight. N. L. Britton, N. Anter. FI. 23, 195 (1930). 
N. to Temperate S. America, West Indies.— Krameria. 

Useful Products: Rhatany Root (Krameria triandra R. & P., &c.), 
S. Amer. 


102. Trigoniaceae 

Trees or scandent shrubs; leaves alternate or opposite, simple; stipules small 
and caducous; flowers racemose or paniculate; sepals 5, imbricate, free or 



Fig. 102. Trigonia pubesccns Camb. (Trigoniaceae). A, flower. B, flower cut vertically. C, staminal 
sheath. D, anther. E, ovary with style. F, ovary in cross-section. G, fruit-capsule opening locu- 

licidally. H, old fruit. I, J, seed. (After Martius.) 


connate at the base, unequal; petals 5 or 3, contorted, hypogynous or sub- 
perigynous, unequal, the posterior one often the largest and gibbous at the 
base ; stamens 3-12, sometimes some infertile , unilateral , opposite the anterior 
petal; filaments connate at the base ; anthers 2-locular, opening lengthwise; 
gland or a crenate crest often present opposite the posterior petal; ovary 
superior, 3-locular, woolly; style 1, truncate; ovules 2 to many in each loculus, 
axile; fruit a capsule, septicidally 3-valved; seeds compressed, enveloped in 
cottony hairs; endosperm absent; embryo straight, transverse to the length of 
the seed. B.H. 1, 977 (under Vochysiaceae) ; E.P. 3, 4, 309; E.P.N. 209 (1897). 
Tropical S. America and Malaya. 

A. Petals 5, very dissimilar, one spurred; stamens up to 12, mostly only 
6 fertile: B. Ovary with many ovules; leaves opposite; fruits not winged— 
Trigonia (Trop. Amer.). BB. Ovary with a single pendulous ovule; leaves 
alternate; fruits 3-winged— Trigoniastrum (Malay Penin.). AA. Petals 3, a 
little unequal; stamens 3-5; ovary-loculi with 2 ovules; leaves alternate; 
fruits not winged— Euphronia ( Lightia) (Trop. Amer.). 


103. Vochysiaceae 

Large trees full of resinous juice, shrubs, or climbers; leaves opposite or verti- 
cillate, rarely alternate, simple; stipules small or absent, or reduced to glands; 
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flowers zygomorphic, racemose or paniculate; sepals 5, imbricate, the 
posticous often the largest and gibbous or spurred at the base; petals 1-5, 
contorted; stamens hypogynous or perigynous, only 1 fertile', filaments free ; 



Range of Vochysiaceae. Entirely American except Erismadelphus 
in primeval forest in the Cameroons and S. Nigeria. 



Fio. 103. A-D, Vochysia guianensis. F-G, Callisthcnc minor 

Aubl. (Vochysiaceae). 


anthers 2-locular, opening lengthwise; ovary superior or rarely adnatc to the 
calyx, often oblique, 1-3-locular; style 1; ovules 2-many in each loculus, 
rarely 1, axile; fruit capsular or samaroid, 3-valvcd; seeds one or more, often 
winged, sometimes pilose; endosperm absent or rarely present; embryo 
straight. B.H. 1 , 975; E.P. 3, 4, 312. Tropical America, one genus in W. 
Tropical Africa. 

A. Ovary superior, 3-locular; fruit a 3-locular capsule; seeds winged; 



236 


DESCRIPTIONS OF ORDERS AND FAMILIES 


indumentum of simple hairs: B. Petals 5 or 3 (rarely 1 or absent), imbricate; 
ovary-loculi 2-ovuled: C. Petals 5, subequal; style very clavate with a unilateral 
stigma— Salvertia. CC. Petals 3-0, unequal; style with terminal stigma— 
Vochysia. BB. Petal 1, folded in bud; ovary many-ovuled: D. Axis of capsule 
thick, persistent— Callisthene. DD. Axis of capsule absent or imperfect— 
Qualea. AA. Ovary inferior, 1-locular; fruit indehiscent, winged by the 
enlarged sepals: E. Ovules 2; indumentum stellate; petal 1; style filiform— 
Erisma. EE. Ovule 1; indumentum not stellate; petals 5; style very short, 
thick— Erismadelphus (W. Trop. Afr.). 


Order 28. LOASALES 

Woody or herbaceous; stipules absent; flowers hypogynous to epigynous, 
actinomorphic; petals present, contorted or valvate; stamens numerous to 
few, sometimes in bundles; syncarpous with parietal placentation; seeds 
with copious endosperm, often arillate; embryo straight. Leaves alternate, 
simple to much divided, exstipulate.—Mostly Tropical and Temperate 
America. 

A. Ovary superior; petals contorted in bud; filaments free; styles 3; seeds 
arillate Turneraceae 

AA. Ovary inferior or nearly completely so; petals induplicate-valvate; 
filaments free or connate into bundles opposite the petals; style 1; seeds 
not arillate Loasaceae 


104. Turneraceae 

Shrubs or herbs; leaves entire or lobed, alternate; stipules 0; flowers actino¬ 
morphic, red or yellow; calyx tubular , 5-toothed, teeth imbricate; petals 5, in¬ 
serted on the calyx-tube, free, clawed, contorted in bud; stamens 5, inserted 
at the base of the calyx-tube; filaments free; anthers 2-locular, opening 
lengthwise; ovary superior, 1-locular, with 3 parietal placentas; styles 3, 
terminal, slender; stigmas fringed; ovules numerous; fruit a capsule opening 
loculicidally into 3 valves with the placenta in the middle of each; seeds arillate^ 
pitted; endosperm horny or fleshy; embryo straight, large. B.H. 1, 806; E.P. 
3, 6a, 57. Mainly Tropical America. 

A. Flowers pendulous, 1-3 in the leaf-axils; peduncle with a pair of large 
leafy bracts about the middle, leaves linear to oblanceolate, crenate; aril of 
seeds with long thread-like hairs —Mathurina (Rodriguez Is.). AA. Flowers 
erect or suberect, rarely nodding; aril of seeds not long-pilose, at most 
lacerate: B. Corona absent from within the calyx: C. Sepals united only half 
way; petals and stamens inserted at the base of the tube —Hyalocalyx 
(Madag.). CC. Sepals more or less united into a tube; petals inserted towards 
the top of the tube: D. Flowers solitary; shrubs: E. Styles flabellately divided 
at the apex, multipartite, multilobulate, or very obscurely trilobed; leaves 
never with secretory glands; peduncle sometimes adnate to the petiole— 
Turnera (Tropics). EE. Styles slightly thickened and concave at the apex, 
with subentire margins; leaves with the lower surface either covered with 
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resin secreting glands, or less manifestly glandular and with stellate hairs— 
Loweia (Trop. Afr.). DD. Flowers racemose; annual herbs: F. Fruits short; 
petals inserted at the throat of the calyx-tube —Streptopetalum (Trop. Afr.). 
FF. Fruits elongated, moniliform; petals inserted in the calyx-tube— Worms- 
kioldia (Trop. Afr.). BB. Corona present, membranous, inserted below the 
throat of the calyx or at the base of the sepals; peduncles free from the petiole: 



Fig. 104. Turncra salicifolia Camb. (Turneraccae). A, pcial with scale. 
B, flower. C, stamen. D, ovary with styles. E, capsule bursting from 
above downwards. F, ovary in cross-scction. G, seed with aril. H, seed 
in longitudinal section. (After Lc Maout & Decne.) 


G. Indumentum of the leaves simple; sepals free; leaves minutely stipulate— 

Erblichia (S. Afr., Madag., Cent. Amer.). GG. Indumentum of the leaves 

stellate; sepals united in the lower part; leaves not stipulate —Piriqufta 
(Tropics). 


105. Loasaceae 

Herbs or rarely woody, mostly clothed with rough bristly hairs ; leaves alter¬ 
nate or opposite, entire or variously divided; stipules absent; flowers soli¬ 
tary to cymose or capitate, often leaf-opposed, actinomorphic; calyx-tube 
adnatc to the ovary, often ribbed, the ribs sometimes spirally twisted; lobes 
4 ~ 5, , COntorlcd or imbrica t<-% persistent; petals 4-5, inserted on the calyx, 
sessile or clawed, induplicate-valvate; sometimes pctaloid scales between the 
Petals; stamens numerous, rarely few; filaments free or collected into bundles 
opposite the petals ; staminodes present or absent; ovary inferior or nearly 
completely so, 1-3-locular; style I ; ovules solitary or many, parietal or from 
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the top of the ovary; capsule often ribbed; seeds often minute, with or with¬ 
out endosperm; embryo straight, linear. B.H. 1, 801; E.P. 3, 6cr, 100; see 
Urban, Monographia Loasacearum (1898). Tropical and Temperate America; 
Subtropical SW. Africa, Somaliland, and Arabia. 



Loasaccae arc confined to America except one genus, Kissenia, in Southwestern Africa, 

Somaliland, and Southern Arabia. 



Fig. 105. Cajophora lateritia (Loasaceae). A, hair from stem. B, style. C, transverse sectioo of 

ovary. D, seed. E, fruit. 


All genera American except Kissenia 

A. Stamens 10 or more; endosperm usually present: B. Stamens not col¬ 
lected into fertile and sterile groups, the outermost often staminodal and 
sometimes petaloid; nectariferous scales absent; petals imbricate, often more 
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or less connate: C. Ovary semi-inferior; inflorescence a terminal cyme; petals 
connate at the base; stamens 10, all fertile, unequal; placentas 5; herb 
with tuberous rootstock —Schismocarpus. CC. Ovary quite inferior: D. 
Ovules 1-2-seriate on each placenta; placentas if 5 then opposite the sepals; 
petals free or connate at the base; stamens all fertile or the outermost stami- 
nodial and often petaloid; trees, shrubs, or herbs— Mentzelia. DD. Ovules 
more than 2-seriate on each placenta; placentas 5, alternating with the sepals 
(rarely 4); stamens all fertile; annual or biennial herbs: E. Petals connate only 
at the base; anthers 2-locular— Eucnide. EE. Petals connate into a tube; 
anthers 1-locular— Sympetaleia. BB. Stamens collected into fertile and sterile 
groups, the fertile opposite the petals, the sterile opposite the sepals and 
usually modified into nectariferous scales; petals usually valvate, free: F. 
Staminodes not united into nectariferous scales; flowers 4-merous; leaves 
opposite: G. Capsule not twisted; petals imbricate —Klaprothia. GG. Cap¬ 
sule twisted; petals valvate or almost so —Sclerothrix. FF. Staminodes 
united into nectariferous scales; flowers 5-6-7-merous: H. Ovary 1-locular; 
ovules numerous, parietal; fruit dehiscent, not woody or winged; endosperm 
present: J. Capsule not twisted, dehiscing at the apex within the sepals: K. 
Capsule claviform or turbinate or rarely almost globose, dehiscing only at 
the apex; petals usually valvate —Loasa. KK. Capsule linear or narrowly 
cylindrical, dehiscing at the apex and also along the commissures from the 
base upwards; petals imbricate; leaves opposite —Scyphanthus. JJ. Capsule 
twisted (rarely not so), remaining closed at the apex but dehiscing along the 
commisures; leaves opposite: L. Stems terete; flowers in terminal (or rarely 
axillary) cymes, rarely solitary and axillary; capsules with a thin pericarp; 
placentas 2-3-furcate —Cajophora. LL. Stems tetragonous; flowers solitary, 
axillary; capsule with a thick fleshy pericarp, the pericarp at length char- 
taceous; placentas undivided —Blumbachia. HH. Ovary finally 2-locular; 
ovules 3, subapical; fruit indehiscent, woody, winged with the accrescent 
sepals; endosperm absent; leaves alternate; sole African genus —Kissenia. 
AA. Stamens 5, alternating with the petals; endosperm absent; leaves alter¬ 
nate; sepals valvate; fruit indehiscent: M. Petals persistent; stamens all fer¬ 
tile; inflorescence cymose or capitate: N. Connective unappendaged; in¬ 
florescence not capitate; filaments filiform; climbers: O. Petals entire; annual 
herbs— Gronovia. OO. Petals divided; woody— Fuertesia. NN. Connec¬ 
tive with a long appendage; inflorescence capitate; filaments very short; erect 
h™ 5 Cevallia. MM. Petals deciduous; stamens all or only 2 fertile; small 
shrubs or shrublets; inflorescence racemose, subcapitate, or subspicate— 

Petalonyx. 


Order 29. PASSIFLORALES 

More °r l ess as in Dixales (p. 204); seeds with pitted testa; corona often pre¬ 
sent ;lruits often stipitate; habit often more herbaceous and frequently climb¬ 
ing by tendrils; stipules present or absent. 

A. Stipules absent; calyx-tube long, lobes valvate; petals free, valvate 

Malesherhiaceae 
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AA. Stipules present, usually small and deciduous; calyx-lobes or free sepals 
imbricate; petals free or shortly united Passifloraceae 

AAA. Stipules absent; sepals free; petals united into a tube Achariaceae 

106. Malesherbiaceae 

Undershrubs or herbs; leaves alternate, simple; stipules absent; flowers 
actinomorphic; calyx-tube long , straight or curved; lobes 5, valvate ; petals 5, 



Fig. 106. Malesherbia thyrsiflora Ruiz &. Pav. (Malesherbiaceae). 

A, flower. B, ovary. C, seed. (Orig.) 


valvate ; corona membranous, denticulate; stamens 5, inserted on the villous 
lobed gynophore ; anthers 2-locular, opening lengthwise; ovary stipitate, 1- 
locular, with 3-4 parietal placentas; styles 3-4, separated at the base, filiform; 
ovules numerous; fruit a capsule enclosed by the persistent calyx, stipitate; 
seeds pitted, with fleshy endosperm and straight medium-sized embryo with 
orbicular cotyledons. B.H. 1, 809 (under Passifloraceae ); E.P. 3, 6a, 65. 
Western S. America. 

A. Calyx tubular; flowers in bracteate racemes; petals smaller than the calyx- 
lobes— Malesherbia. A A. Calyx turbinate or campanulate; flowers panicu¬ 
late or fasciculate; petals larger than the calyx-lobes— Gynopleura. 

107. Passifloraceae 

Erect trees and shrubs or herbaceous climbers with tendrils; leaves alternate, 
entire or lobed, often with glands on the petiole', stipules usually small and 
deciduous; flowers ^ or cJ$; sepals 5, imbricate, persistent, free or partially 
united;.petals 5, rarely absent, free or shortly united, imbricate; corona of one 
or more rows of thread-like filaments or scales or annular; stamens 5 or more. 
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hypogynous to perigynous, shortly united or in bundles, sometimes springing 
from the gynophore; anthers 2-locular, opening lengthwise; ovary superior, 
sometimes on a gynophore , 1-locular, with 3 or rarely 4-5 parietal rarely 
apical placentas ; ovules usually numerous; styles free or united, stigmas often 
capitate; fruit a capsule or berry, indehiscent or loculicidally 3-valved; seeds 
with pitted testa surrounded by a pulpy aril; endosperm fleshy; embryo 
large, straight. B.H. 1, 807; E.P. 3, 6 a , 69. Tropics and Subtropics.— Passi- 



FlC. 107. Smcathmannia pubcsccns Sutund. cx R. Dr. (Passifloraccac). A, stamen. B, sepal. 
C, stamens and ovary. D, stigma. L, cross-section of ovary. F, placenta with ovules. (Orig.) 


flora, Tacsonia, Tryphostemma, Paropsia, Smeathmannia, Soyauxia, 1 
Modecca, &c. 

Useful Products: Granaclitlasfruits (Passiflora quadrangularis L., and 
P. macrocarpa Mast.)', Sweet Cup or Pomme d'Or (P. maliformis L.)\ Belle 
Apple (P. laurifolia L.), Trop. Amcr. and West Indies. 


108. Achariaceae 

Slender or acaulcsccnt herbs or shrublcts; leaves alternate, palmatcly lobed; 
stipules absent; flowers cJ?, monoecious, solitary or racemose, actinomorphic; 
male flower: sepals 3-4, free to the base; petals united into a campanulate 3-5- 
lobed tube', stamens 3-5 inserted at the base of or the filaments adnate to the 
corolla; anthers 2-locular, opening lengthwise, with broad connectives, in- 
trorsc; no rudimentary ovary; female flower: calyx and corolla more or less 
as in the <$\ no staminodcs; ovary subsessile or stipitate, I-locular, with 3-5 
parietal placentas; stigmas 2-lobed; ovules few or many; fruit a stipitate cap¬ 
sule, 3-5-valvcd; seeds with copious endosperm and small straight embryo. 
B.H. 1, 814 (under Passi/loraceae); E.P.N. 256. S. Africa. 

A. Woody shrublet; stamens adnate to the corolla-tube; fruit a short eap- 

h C L COr °^ a P ers ‘ stcnl —A charia. A A. Slender scandent herb; stamens at 
the base of the corolla-tube; fruit elongated, with nerved valves; corolla 


1 See note under Medusandraceae, p. 335. 

R 


OO 'Si 
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Fig. 108. Acharia tragodes Thunb. (Achariaccae). A, male flower, side view. B, same from above. 
C, female flower. D, male flower showing stamens. E, anther before and after dehiscence. F, 

pistil. G, stigma. H, fruit. I, section of pistil. 


deciduous— Ceratosicyos. AAA. Acaulescent herb with radical, cordate- 
ovate leaves; stamens at the mouth of the corolla-tube; fruit a short capsule; 
corolla persistent— Guthriea. 

Order 30. CUCURBITALES 

Mostly herbaceous, often climbing by tendrils; flowers epigynous; mostly 
S $; calyx-lobes imbricate or valvate; petals free or united, rarely absent; 
stamens numerous to few, free or united; anther-loculi straight or often 
flexuous; ovary inferior with parietal or axile placentation; seeds with scanty 
or no endosperm. 

A. Stamens mostly 3, rarely 1-5, one anther always 1-locular, the others 
2-locular; anther-loculi often flexuous or conduplicate Curcurbitaceae 
AA. Stamens numerous; anthers all 2-locular; leaves stipulate; petals free or 
absent, often only 2; anther-loculi straight Begoniaceae 

AAA. Stamens numerous to few; petals free, small or absent; anthers 2-locular, 
loculi straight; leaves not stipulate, simple or pinnate Datiscaceae 
A AAA. Stamens 10, inserted on the long corolla-tube; anthers 2-locular, 
loculi straight; leaves not stipulate, digitately lobed Caricaceae 

109. Cucurbitaceae 

Herbs or rarely undershrubs with watery juice, often scabrid; stems scandent 
or prostrate; tendrils mostly present, spirally coiled; flowers <J?, monoecious 
or dioecious, very rarely actinomorphic; male flower: calyx tubular, lobes 
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imbricate or open; corolla polypetalous or sympetalous, lobes imbricate or 
induplicate-valvate; stamens free or variously united, mostly 3, rarely 1-5, 
one anther always 1-locular, the others 2-locular, loculi straight or often 
curved, flexuous or conduplicate; connective often produced; female flower: 
calyx-tube adnate to the ovary and often produced beyond; staminodes 
usually not present; ovary inferior or very rarely free; placentas often 3, 
parietal but often meeting in the middle; ovules numerous, rarely few, 
arranged towards the walls of the ovary; style simple or rarely 3 free styles; 
stigmas thick; seeds various, often flattened, without endosperm. B.H. 1, 816; 
E.P. 4, 5, 1. Mainly Tropics and Subtropics.— Trichosanthes, Trochomeria, 
Peponia, Luffa, Momordica, Cucumis, Citrullus, Cephalandra, Cucur- 
bita, Bryonia, Zehneria, Melothria, Anguria, Trianosperma, Echino- 


cystis, Cyclanthera, Sicyos, Sechium, Hodgsonia, &c. 

Useful Products: Many kinds of Gourds and Calabashes. Cucumber 
(Cucumis sativus L.)\ Melon (Cucumis melo L.); Water Melon (Citrullus 
vulgaris Schrad .); Naras (Acanthosicyos horrida Welw.), S. Afr.; Bryony 

(Bryonia dioica Jacq.), 
Eur., &c.; Bitter Apple 
or Colocynth (Citrullus 
colocynthis Schrad.), N. 
Afr. to India. 

110. Begoniaceae 

Undershrubs or herbs, 
mostly succulent; stems 
jointed, leaves alternate, 
simple, often unequal¬ 
sided or oblique; stipules 
free, deciduous; flowers 
monoecious, actinomor- 
phic or zygomorphic, 
mostly in axillary cymes, 
showy; male flower: 
sepals 2, rarely 5, oppo¬ 
site, valvate ; petals 5-2, 
imbricate, or absent; 
stamens numerous; 
filaments free or con¬ 
nate; anthers 2-locular, 
continuous with the fila¬ 
ment, opening length¬ 
wise; female flower: 
perianth more or less 
as in the male; stami¬ 
nodes absent or very small; ovary inferior, or free at the apex ( Hillebrandia), 
2-4- (rarely 1-) locular, mostly angled or winged ; styles 2-5, free or connate, 
stigmas often twisted, papillose nearly all over; ovules very numerous, on 



Fig. 110. Begonia ealhearlii Hook /. <4 Thoms . (Begoniaceae). 
A, anther. B, ovary. C\ cross-section of same. (After Hook, f.) 
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axile projecting simple or lobed placentas; fruit a capsule or berry; seeds 
minute and very numerous, with reticulate testa and scanty or no endosperm 
and straight embryo. B.H. 1, 841; E.P. 3, 6a, 121. Tropics mainly. 

Useful Products: Valuable ornamental garden plants. 

A. Sepals and petals of both sexes free: B. Sepals and petals together 10, 
the latter very small; ovary not fully inferior; fruit opening between the 
styles— Hillebrandia (Hawaii Is.). BB. Sepals and petals together less than 
10; ovary fully inferior; fruit loculicidal, rarely remaining closed— Begonia 
(Semibegoniella) 'Tropics and Subtropics). AA. Sepals and petals of the male 
flowers free, those of the female united high up; stamens numerous— Sym- 
begonia (New Guin.). AAA. Sepals and petals of both male and female 
flowers united in one or two series; stamens few— Begoniella (Trop. S. 
Amer.). 


111. Datiscaceae 

Trees or herbs, sometimes lepidote; leaves alternate, simple or pinnate; 
stipules absent; flowers cJ9» dioecious or rarely <^, actinomorphic, spicatc or 
racemose; male flower: calyx-lobes 3-9, short; petals 8 or absent, small; 



Fio. III. Datisca cannabina L. (Da(iscaceac). A, male flower. 

D, C, fruil. 


stamens 4-25, opposite the calyx-lobes; anthers 2-locular, opening length¬ 
wise; rudimentary ovary small or absent; female and bisexual flowers: calyx- 
tube adnate to the ovary; stamens similar to the J or reduced to staminodcs; 
ovary 1-locular, open or closed at the apex; placentas parietal ; styles free, 
simple or branched; ovules very numerous, anatropous; capsule opening 
amongst the styles, many-seeded; seeds very numerous, minute, with scanty 
endosperm and cylindrical straight embryo. B.H. I, 844; E.P. 3, 6a, 150. 
N. Tropics and Subtropics. 

A. Petals 8 in the male flowers; anthers recurved on long filaments; styles 
8, with capitate stigmas; trees with simple leaves— Octomelis (Malaya). A A. 
Petals absent: B. Anthers short; filaments elongated; styles 4, short; trees 
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with simple leaves— Tetrameles (Indo-Malaya). BB. Anthers elongated; fila¬ 
ments short; styles filiform, 2-partite; herbs with trisected or pinnate leaves— 
Datisca (Asia, Calif., Mexico). 

112. Caricaceab 

Small trees or shrubs with a terminal cluster of leaves, or rarely herbs with 
scattered leaves, and milky juice ; leaves alternate, often variously digitately 
lobed or foliolate; stipules absent; flowers and <29, racemose; male flower: 



Fig. 112. Carica papaya L. (Caricaceae) and fruit in section. A, inflorescence. B, longitudinal 
section of flower. C, stamens. D. ovary. E, cross-section of same. F, seed. (Orig.) 


calyx 5-lobed or toothed, small; petals united into a slender tube ; lobes con¬ 
torted or valvatc; stamens 10, inserted on the corolla ; filaments free or connate 
at the base; anthers 2-locular, opening lengthwise; rudimentary ovary present 
or absent; female flower: calyx of the male; petals at first connivent, at length 
free; no staminodes; ovary superior, sessile, 1-locular or spuriously 5-locular, 
with parietal placentas ; ovules numerous; style short or absent; fruit a pulpy 
berry; seeds with fleshy endosperm and straight embryo. B.H. 1, 815 (under 
Passifloraceae)\ E.P. 3, 6a, 94. Tropical America and Africa. 

Useful Products: Papaw (fruit of Carica papaya L.), Tropics. 

A. Filaments free from one another; leaves simple but sometimes deeply 
lobed or partite; stems not prickly— Carica (Trop. and Subtrop. Amer.). 
AA. Filaments connate into a tube: B. Leaves simple, palmately lobed or 
incised; corolla-lobes alternate with the calyx-teeth: C. Trees with prickly 
stems— Cylicomorpha (Trop. Afr.). CC. Herbs with smooth stems— Jarilla 
(Mocinna ) (Mexico). BB. Leaves digitately 7-9-foliolate; corolla-lobes oppo¬ 
site the calyx-teeth— Jacaratia ( Leucopremna ) (Trop. Amer.). 
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Order 31. CACTALES 

Succulent or woody, often very spiny; sepals, petals, and stamens mostly 
numerous and in several series on a tubular axis; ovary inferior, 1-locular, 
with parietal placentas; fruit a berry; seeds usually without endosperm and 
with straight or semicircular embryo.—Mostly desert regions of America. 


113. Cactaceae 

Succulent herbs and shrubs of diverse habit, often very spiny, and usually 
with much reduced leaves’, flowers <^, solitary, actinomorphic; calyx generally 
petaloid, superior; petals epigynous, in several series, the innermost largest. 



Fio. 113. Opuntia vulgaris L. (Cactaceae). A, longitudinal section of flower. B, fruit. C, section 

of seed. 


sometimes coherent at the base; stamens co, inserted at and free or adnatc to 
the base of the petals; anthers 2-locular, opening lengthwise; ovary inferior, 
1-locular, with 3 or more many-ovuled parietal placentas’, stigmas spreading 
or close; fruit a berry, often spiny or bristly, many-seeded; seeds numerous, 
immersed in the pulp, testa often black; endosperm usually absent; embryo 
straight to semicircular. B.H. 1, 845; E.P. 3, 6 a, 156; see Britten and Rose, 
The Cactaceae, vols. i-iv (1919-23). America, naturalized in other warm 
countries.— Pereskia, Opuntia, Cereus, Mamillaria, Epiphyllum, Echino- 

CACTUS, RuiPSALIS, &C. 

Useful Products: Cochineal dye (derived from small insects living 
upon spp. of Cactaceae: Opuntia and Nopalca. Spineless Cactus (Opuntia 
S PP-) grown as emergency fodder in some dry regions; spines of others used 
as gramophone needles. 
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Order 32. TILIALES 

Trees or shrubs; indumentum mostly stellate; leaves simple to compound, 
mostly alternate, usually stipulate; flowers hypogynous, actinomorphic, $ 
or calyx usually valvate; stamens free to monadelphous; anthers 2-1- 
locular; ovary superior, with axile placentation; seeds with copious endo¬ 
sperm.—Mostly Tropics (except some Tiliaceae). 

A. Anthers 2-locular: 

B. Ovary 8-locular, very deeply laterally lobed; stamens 8, free, opposite 
the petals Dirachmaceae 

BB. Ovary and other characters above not associated, if stamens few then 
not opposite the petals, often united into bundles: 

C. Calyx cupular, very short, entire or only toothed; petals valvate; 
anthers opening by a pore or pore-like slit; stipules absent 

Scytopetalaceae 

CC. Calyx deeply lobed or sepals free: 

D. Disk absent; ovules axile; loculi usually more than 1: 

E. Stamens numerous, free or very shortly connate at the base; stipules 
usually small and deciduous, rarely large or absent Tiliaceae 

EE. Stamens more or less monadelphous or few and alternate with the 
petals; stipules various Sterculiaceae 

DD. Disk present, multilobulate; ovules pendulous in the 1-locular 
ovary Peridiscaceae 

A A. Anthers 1-locular; stamens free or united into a single tube; seeds often 
embedded in hairs from the wall of the fruit, with little or no endosperm 
and with flat or contorted or plicate cotyledons; leaves simple or digitate 

Bombacaceae 


114. Dirachmaceae 1 

Shrub; branches composed of long and short shoots ; leaves alternate on the 
new long shoots, clustered on the short shoots, oblong-oblanceolate, serrate; 
stipules subulate, persistent; flowers white, actinomorphic, axillary towards 
the top of the long shoots; epicalyx of 4 bracteoles ; sepals 8, valvate ; petals 8, 
free, perigynous, contorted ; stamens 8, free, opposite the petals , all fertile; 
anthers large, oblong-ellipsoidal, introrsc, opening by slits lengthwise; ovary 

1 Dirachmaceae Hutch., fam. nov.; frutex; rami longi et breves; folia in ramis longis 
altcma, in ramulis brevibus fasciculata; flores albi, actinomorphi, solitarii, apicem versus 
ramorum longorum axillarcs; epicalyx bracteolis 4; scpala 8, valvata; pctala 8, libera, 
perigyna, contorta; stamina 8, libera, petalis opposita, omnia fertilia; antherae magnae, 
oblongo-ellipsoidcae, introrsae, longitudinaliter dehiscentes; ovarium superum, 8-loculare, 
profunde 8-lobatum. in stylum satis longum sensim angustatum, stigmatibus 8 linearibus; 
ovulum in loculis unicum, ex angulo interiore adscendens; capsula in segmentis 8 ven- 
tralitcr dchiscentibus soluta, intra floccosa; semina compressa, testa nitida; endospermium 
tenue.—Typus: Dirachma Schwcif. ex Balf. f. 
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superior, 8-locular , laterally deeply 8-Iobed, gradually narrowed into a longish 
style, stigmas 8, linear; ovule solitary in each loculus, basal , ascending from 
the inner angle; capsule separating into 8 ventrally dehiscent segments, woolly 
inside; seeds compressed, with shining testa; endosperm scanty. Schweinf. ex 



Fig. 114. 


Dirachma socotrana Schweinf. (Dirachmaccac). A. flower. B. flower spread out with 
some sepals removed. C, stamen. D, cross-section of fruit. 


Balf. f. Proc. Roy. Soc. Edinb. 12, 403 (1882-4), and Trans. Roy. Soc. Edinb. 
31* 45, t. 8 (1888); Knuth, Engl. Pflanzenr. Geraniac. 574, fig. 77; E.P., 
cdn. 2, 19a, 66, fig. 34 (1931). Socotra.— Dirachma. 


115. SCYTOPETALACEAE 

Trees; leaves alternate, simple; stipules absent; flowers <}, actinomorphic, 
in terminal panicles or axillary racemes, or fasciculate on the old wood; 
calyx cupular, entire or toothed; petals 3-10, free or connate at base, 
valvate ; stamens numerous , in several series on the margin of or on the 
disk, free or united towards the base; anthers 2-JocuIar, opening by a 
pore or slit at the side or towards the top; ovary superior, 3-6-Iocular, 
ovules 2-sevcral in each loculus, axile or pendulous; fruit woody; seed 
with ruminate or uniform copious endosperm and linear embryo. B.H. I, 995; 
E-P.N. 242. W. Tropcal Africa. 

A. Flowers in long lax panicles; branchlcts sometimes winged; stamens 
connate at the base— Oubanguia ( Egassea ). A A. Flowers in fascicles or in 
v cry short axillary racemes: B. Flowers in the axils of the leaves: C. Petals 
several to many, connate at the base; pedicels flattened, twisted; stamens un¬ 
equal in length— Scytopetalum ( Pierrina ). CC. Petals 3; pedicels terete, 
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Fig. 115. Oubanguia laurifolia Pierre (Scytopetalaceae). A, flower. B, bud. C, anther. D, ovary 
E, vertical section of same. F, cross-section of same. G, fruit. H, seed. I, cross-section of same 

(Orig. partly.) 


persistent; stamens equal in length— Rhaptopetalum. BB. Flowers in fascicles 
on the main stem or branches remote from the leaves— Brazzeia {Pseudo- 
brazzeia). 


116. Tiliaceae 

Trees or shrubs, rarely herbs; leaves alternate, rarely opposite, simple; stipules 
paired or absent; flowers cymose, actinomorphic, rarely sepals mostly 
5 and valvate; petals free, present or absent, sometimes like the sepals, con¬ 
torted, imbricate or valvate; stamens mostly numerous,/ree or shortly con¬ 
nate at the base or in 5-10 bundles; anthers 2-locular, opening by a slit 
lengthwise or by an apical pore; ovary superior, sessile, 2-10-locular; style 
usually simple and divided at the apex, rarely the stigmas sessile; ovules on 
axile placentas; fruit 2-10-locular, rarely 1-locular by abortion, sometimes 
pluri-locular by transverse dissepiments, baccate or drupaceous or variously 
dehiscent; seeds solitary to many in each loculus, not arillate, sometimes 
pilose, mostly with copious or thin endosperm; embryo usually straight; 
inch Elaeocarpaceae. B.H. 1, 228; E.P. 3, 6, 8. Throughout the world.— 
Brownlowia, Grewia, Triumfetta, Sparrmania, Corchorus, Luhea, 
Tilia, Glyphaea, Prockia, Sloanea, Aristotelia, Elaeocarpus, Tri- 
cuspidaria, &c. 
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FiO. 116. Sparrmania africana L. /. (Tiliaceae). A, vertical section of flower. B, stamen. C, seed 

and vertical section of same. (After Baill.) 


Useful Products: Several valuable fibres from Corchorus, Grewia , and 
Triumfetta. Common Lime (Tilia europaca L.)\ Basswood (Tilia americana 
£•). N. Amer.; Macqui berries (Aristotclia maqui L'Hdrit.), Chile. 

117. STERCULIACEAE 

Trees or shrubs with mostly soft wood, or rarely herbs; indumentum often 
stellate ; leaves alternate or very rarely suboppositc, simple or digitately com¬ 
pound; stipules usually present; flowers variously arranged, but inflorescence 
rarely terminal, $ or $3“, actinomorphic; sepals 3-5, more or less partially 
united, valvate; petals 5 or absent, hypogynous, free or adnate at the base 
to the staminal tube, contorted-imbricate ; stamens often connate into a tube 
with as many staminodes, sometimes in more than one scries, or the stamens 
quite free; anthers 2-locular, very rarely the loculi subconfluent at the apex; 
ovary free, of 2-5 or rarely 10-12 more or less united carpels or reduced to 
one carpel; ovules 2 or more in each loculus, rarely 1, inserted on the inner 
a ngle, ascending or horizontal; style simple or divided into lobes or rarely 
he styles free from the base; fruit dry or rarely baccate, indchisccnt or vari¬ 
ously dehiscent; seed with fleshy or thin or no endosperm; embryo straight or 
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Fig. 117. Reevcsia thyrsoidea Lindt. (Sterculiaceae). A, androgynoecium. B, ovary. C, cross- 

section of same. D, fruit. E, seed. (Orig.) 


curved. B.H. 1, 214; E.P. 3, 6, 69. Mainly Tropics and Subtropics.— Ster- 
culia, Cola, Helicteres, Pterospermum, Dombeya, Melhanla, Her- 
mannia, Mahernia, Melochia, Waltheria, Abroma, Theobroma, Gua- 
zuma, Buettneria, Rulingia, Commersonia, Thomasia, Lasiopetalum, &c. 

Useful Products: Various fibrous barks. Cola or Kola nuts (Cola 
nitida (Vent.) A. Cllev.), W. Trop. Afr.; Cocoa and Chocolate (Theobroma 
cacao L.), Trop. Amer., now chief industry in Ghana. 


118. Peridiscaceae 

Tree; leaves alternate, petiolate, subobliquely elliptic, acuminate, entire, 
shining above, strongly 3-nerved from the base with a large pit in the axil of 



Fig. 118. Pcridiscus lucidus Benth. (Peridiscaceae). A. base of leaf from below showing the two 
largepits in the axils of the basal nerves. B, flower. C, disk and ovary. D, vertical section of ovary. 
E, inner face of anther; F, outer face. G, fruits. Unlettered, part of stamens. (Orig.) 
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each basal nerve below, pinnately nerved above and reticulate; stipules intra- 
petiolar, early deciduous and leaving a narrow oblique scar; inflorescence an 
axillary cluster of very short racemes covered with short branched hairs; 
bracts fairly large, persistent; pedicels short; sepals usually 5, valvate, very 
hairy; petals absent ; stamens numerous, inserted outside a large cupular multi- 
lobulate fleshy disk ; filaments partially and rather irregularly united in the 
lower half; anthers small, 2-locular, didymous, opening lengthwise, introrse; 
ovary sessile and half-immersed in the disk , depressed, 1-locular, with several 
ovules hanging from the top; styles 4-3, short, free, spreading; fruit becoming 
stipitate, ovoid, umbonate, 1-locular and 1-seeded; seed without endosperm 
and with bent embryo. B.H. 1, 127 (in Bixaceae); E.P., edn. 2, 21, 457 (ex¬ 
cluded by Gilg from the Flacourtiaceae ). Brazil.— Peridiscus. 

This monotypic genus from the Brazilian forests shares a peculiar combination of charac¬ 
ters which makes it difficult to classify, and it is included here for want of a better place. 


119. Bombacaceae 

Trees with sometimes bulging stems through excess of water storage; leaves 
simple or digitate, alternate, often lepidote; stipules deciduous; flowers <£, 



Kiant-stcmmcd tree genus Adansoma (Bombacaceae) seems to indicate 
•bat the land masses of Africa, Madagascar, and Australia were formerly in closer contact. 


large and showy; calyx closed and valvate in bud or rarely deeply 5-lobed 
with slightly imbricate lobes, often subtended by an cpicalyx; petals often 
elongated, sometimes absent; stamens free or united into a tube; anthers 
reniform to linear, I-locular; pollen smooth; ovary superior, 2-5-locular; 
^yle simple, capitate, or lobed; ovules 2 or more on the inner angle of each 
oculus; capsule loculicidally dehiscent or not dehiscent, the valves rarely 
ailing away; seeds often embedded in hairs from the wall of the fruit, with 
ittlc or no endosperm and flat or contorted or plicate cotyledons. B.H. 1, 
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209 (under Malvaceae ); E.P. 3, 6. 53. Tropics.— Adansonia, Pachira, 
Bombax, Ceiba, Fremontia, Durio, &c. 

Useful Products: Baobab, Monkey Bread, or Monkey Tamarind (Adan¬ 
sonia digitata L), Trop. Afr.; Silk Cotton or Semul (Bombax malabaricum 



Fig. 119. Bombax buonopozense P. Beauv. (Bombacaceae). A, flowers. B, stamens and ovary. 
C, single bundle of stamens. D, anther. E, cross-section of ovary. F, seed. G, vertical section of 

same. H, fruit. (After Engler, partly.) 


DC.), Trop. Asia, yields also Mucherus gum ; Kapok Tree (Ceiba pentandra . 
Gaertn.), Tropics; Durian fruits (Durio zibethinus Murr.), Malaya. 


Order 33. MALVALES 

More or less as in Tiliales, but herbaceous to softly woody, often fibrous; 
stamens more perfectly monadelphous and anthers I-locular.—Temperate 
Regions and Tropics. 


120. Malvaceae 

Herbs or shrubs, rarely small trees, often with fibrous stems; indumentum 
usually stellate or lepidote; leaves alternate, entire or variously lobed, mostly 
palmatcly nerved; stipules present; flowers actinomorphic, or rarely dioeci¬ 
ous or polygamous; sepals 3-5, more or less united, valvate, sometimes sub¬ 
tended by an involucre of bracteoles (epicalyx); petals 5, free from each other, 
but often adnate at the base to the staminal-column, contorted or imbricate; 
stamens numerous, hypogynous, monadelphous, the staminal-column divided 
at the apex and bearing 1 -locular anthers (by the division of the filaments), 
opening lengthwise; pollen muricate; ovary 2- orpluri-locular, often 5-locular, 
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rarely of 1 carpel, or rarely the carpels in vertical rows; style branched 
above, rarely clavate; ovules 1 or more from the inner angle of each loculus; 
fruit dry, rarely baccate, breaking into cocci, or capsular; seeds with usually 



Fio. 120. Hoheria lyallii Hook. (Malvaceae). A and B, flowers. C, anther. C„ ovary. D. fruit. 
E. vertical section of carpel. F, seed. G, section of fruiting carpel. H, stellate hair. (Alter Dot. Max.) 


some endosperm and straight or curved embryo; cotyledons often plicate or 
contortuplicate. B.H. 1 , 200, partly; E.P. 3, 6, 30. Throughout the world 
except very cold regions.— Malope, Althaea, Lavatora, Malva, Sidalcea, 
Malvastrum, Plagianthus, Cristaria, Sida, Wissadula, Abutilon, 
Sphaeralcea, Urena, Pavonia, Hibiscus, Thespesia, Gossypium, &c. 

Useful Products: Cotton (Gossypium spp.); Oil-cake from seeds. 
Many fibre plants. 


Order 34. MALPIGHIALES 

Mostly climbers with alternate or opposite leaves; flowers actinomorphic to 
subzygomorphic; sepals often bearing a pair of large glands; stamens usually 
definite, often connate at the base; anthers usually 2-locular, rarely 4-locellate; 
ovary superior, syncarpous with subapical or sub-basal placcntation; ovules 
ew; seeds usually without endosperm.—Tropics. 

^ a ves simple, never unifoliolatc (therefore petiole not pulvinate): 

B. Sepals contorted; petals contorted; fruit a septicidal capsule; seeds with 
endosperm Ixonanthaceae 
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BB. Sepals imbricate or rarely valvate: 

C. Leaves alternate: 

D. Carpels usually 3, often free from one another but sometimes 

connate; ovule ascending from a broad pendulous funicle; fruit 
indehiscent, often winged; seeds without endosperm; indumentum 

often of medifixed hairs Malpighiaceae 

DD. Ovary 5-7-locular; ovules 1-3, pendulous from the apex of the axis; 

fruit a drupe; seeds with copious endosperm Humiriaceae 

DDD. Ovary 3-5-locular, loculi often again partially subdivided; ovules 
2 in each loculus, axile; fruit a septicidal capsule; seeds with or 
without endosperm Linaceae 

DDDD. Ovary 2-locular with 1 pendulous ovule from near the top of 
the axis in each loculus; stipules large and folded around the 
terminal bud, intrapetiolar Irvingiaceae 

DDDDD. Ovary 1-locular, with 1 basal ovule; anthers 4-locellate 

Huaceae 

CC. Leaves opposite: 

E. Fruit a capsule: 

F. Stamens 4-5; styles filiform; ovules 2 in each loculus, axile 

Linaceae 

FF. Stamens 10; style very short or stigmas sessile; ovules numerous or 
2 collateral and pendulous Ledocarpaceae 

EE. Fruit a drupe or nut: 

G. Seeds with endosperm; hairs when present not branched 

Erythroxylaceae 

GG. Seeds without endosperm; hairs when present medifixed: 

H. Leaves often with glands on the petiole or lower surface; sepals 
often biglandular outside Malpighiaceae 

HH. Leaves without glands; sepals without glands Ctenolophonaceae 
AA. Leaves compound or unifoliolate: 

J. Leaves alternate: 

K. Stipules and stipels caducous Lepidobotryaceae 

KK. Stipules absent Balanitaceae 

JJ. Leaves opposite or alternate; stipules paired, persistent, often spine- 
scent Zygophyllaceae 


121. IXONANTHACEAE 

Trees or shrubs; leaves alternate, entire or serrate, pinnately nerved; stipules 
small or minute; flowers small, bisexual, arranged in cymes, racemes, or 
panicles; pedicels sometimes fasciculate; sepals 5, contorted , free or connate 
at the base; petals 5, contorted, free, persistent and often becoming indurated ; 
stamens 20, 10, or 5, filaments connate at the base; anthers 2-locular, short, 
opening lengthwise; ovary free, 5-3-locular, with axile placentas; ovules 2 or 
1 in each loculus, pendulous; style simple, or 5 and free almost to the base; 
fruit a septicidally dehiscent capsule, the loculi sometimes spuriously septate ; 
seed with fleshy endosperm and often oblique or lateral embryo. B.H. 1, 245 
(in Linaceae)-, E.P. 3, 4, 34.—Tropics. 
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Range of the family Ixonanthaceae; Ochthocosmus common to S. America and Tropical Africa; 

Ixonanthes in Indo-Malaya, China, and New Guinea. 



Flo. 121. Ixonanthes chincnsis Champ. (Ixonanthaceae). A. flower. B. ovary and style. C. vertical 
fcection of ovary. D, cross-section of ovary. E, fruits. F, open capsule. (Partly after Champion.) 


A. Flowers hypogynous; stamens 10-5; inflorescence racemose or panicu¬ 
late— Ochthocosmus ( Phyllocosmus) (Trop. S. Amer., Trop. Air.). AA. 
Flowers perigynous; stamens 20-10; inflorescence long-stalked and cymose 
—Ixonanthes (Indo-Malaya, China, New Guin.). 

tO'SZ $ 
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122. Malpighiaceae 

Trees, shrubs, or climbers, with often oppressedmedifixedhairs; leaves mostly 
opposite, simple; glands often present either on the petiole or on the lower 
surface of the leaves; stipules present or absent, sometimes large and connate; 
flowers <J, rarely polygamous, mostly actinomorphic; sepals 5, imbricate or 



Fio. 122. Acridocarpus natalitius A.Juss. (Malpighiaceae). A, flower (less petals). B, sepal with glands. 
C, anther. D, ovary. E, vertical section of same. F, cross-section of same. G, fruit. (After Bot. Mag.) 
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very rarely valvate, often biglandular outside; petals 5, clawed, convolute; disk 
small; stamens mostly 10, hypogynous or nearly so, sometimes some without 
anthers; filaments often connate at the base; anthers short, 2-locular, some¬ 
times winged, opening lengthwise or by a pore-like slit; carpels 3, rarely 2 or 
4, free or more or less connate into a 3-locular ovary; loculi 1-ovuled; styles 
usually distinct; ovule ascending from a broad pendulous funicle; fruiting 
carpels often winged, or carpels connate into a fleshy or woody drupe; seeds 
without endosperm and with straight, curved or uncinate, rarely circinate, 
embryo. B.H. 1, 247; E.P. 3, 4, 41. Mainly Tropics, rare in Subtropics.— 
Byrsonima, Malpighia, Heteropterys, Acridocarpus, Stigmaphyllon, 
Banisteria, Tristellateia, Aspidopterys, Tetrapterys, Hiraea, Gaudi- 

CHAUDIA, &C. 

Useful Product: Shoemakers' bark (Byrsonima spicata Rich.), West 
Indies. 


123. Humiriaceae 

Trees or shrubs; leaves alternate, simple; stipules absent ; flowers actino- 
morphic; sepals 5, imbricate, shortly or wholly connate; petals 5, free, soon 



R«ngc of Humiriaceae, which occur only in Tropical America and W. Africa, the genus Sacco- 

glottis being found on both sides of the mid-Atlantic. 


a in 8 aw ay, slightly imbricate-contortcd; stamens 10 or more, hypogynous, 
more or less connate in the lower part; anthers versatile, 2-4-locular, opening 

th” k W * SC ’ annu ^ ar and often toothed or of separate glands, surrounding 
c base of the ovary; ovary free, sessile, 5-7-locuIar; style simple; ovules 1-3, 
pendulous from the apex, anatropous; fruit a drupe with rather thin fleshy 
pericarp and hard endocarp, sometimes with numerous resin-filled cavities; 
seeds 1-2 in each loculus; embryo straight in the middle of copious endo- 
^perm; cotyledons short. B.H. 1, 246; E.P. 3, 4, 35. Tropical America and 
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A. Stamens very numerous (50 or more); anthers 4-Iocular— Vantanea 
(Trop. S. Amer.). AA. Stamens 20-10; anthers 2-locular: B. Anthers barbate; 



Fio. 123. Humiria arenaria Guilt. (Humiriaceae). A, flower-bud. 
B, stamens. C, views of anther. D, ovary. E, vertical section of 

same. (After Baill.) 


ovary-loculi with 2 ovules— Humiria (Trop. Amer.). BB. Anthers glabrous; 
ovary loculi with 1 ovule— Saccoglottis (Trop. Amer., W. Trop. Afr.). 

124. Linaceae 

Trees, shrubs, or herbs; leaves simple, alternate or opposite; stipules present 
or absent, sometimes gland-like; flowers actinomorphic; sepals 4-5, free 



Fig. 124. Linum usilatissimum L. (Linaceae). A, shoot with flower. B, vertical section of flower 
C, stamens and ovary. D, ovary. E. fruit. F, seed. G, section of same. H, cross-section of ovary. 

(After Le Maout & Dccne.) 
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or partially united, imbricate; petals contorted, fugacious, free, often clawed, 
claw naked or crested; stamens the same number as the petals and alternate 
with them, sometimes alternating with small staminodes ; filaments connate at 
the base ; anthers introrse, 2-locular, opening lengthwise; ovary superior, 3-5- 
locular, loculi often again subdivided nearly to the placentas', ovules 2 in each 
loculus; styles 3-5, filiform, free or united, with simple subcapitate stigmas; 
fruit a capsule, septicidally dehiscent ; seeds compressed, shining; endosperm 
copious, scanty or absent; embryo straight, with flat cotyledons. B.H. 1, 241 
(partly); E.P. 3, 4, 27. Tropical and Temperate Regions.— Linltm, Radiola, 
Reinwardtia, Hugonia, Durandea, Hebepetalum, Philbornea, Indo- 

ROUCHERA, RoUCHERIA, ANISADENIA, &C. 

Useful Products: Flax (Linum usitatissimum L.), generally cultivated. 
Linseed (seeds of same) from which linseed oil is obtained, and oil-cake for 
cattle. 


125. Irvingiaceae 

Trees; leaves alternate, elliptic to ovate-elliptic, entire, pinnately nerved, 
coriaceous; stipules present, large or very long, embracing the terminal bud 
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Range of the small family Irvingiaceae consisting of three closely 
related genera formerly included in the Simaroubaceac. 


and intrapetiolar, folded, early caducous; inflorescence paniculate, axillary 
and terminal; bracts very small; flowers bisexual, small; sepals 5, small, imbri¬ 
cate; petals 5, free, imbricate; stamens 10 (-9), filaments free, inserted below 
the conspicuous fleshy sometimes lobulate cupular disk ; anthers sub-basi- 
fixed, 2-locular, short, opening by slits lengthwise; ovary superior, seated 
within the base of the disk, 5-4- or 2-locular; style 1 , undivided , short; ovule 1, 
more or less pendulous in the upper half of each loculus; fruit a drupe or 
broadly winged samara; seeds with thin or no endosperm; cotyledons flat 
face to face. Simaroubaceac subfamily Irvingioideae Engl., E.P. cdn. 2, 19a, 
396, figs. 184-9 (1931).—Tropical Africa, Tropical E. Asia. 

Useful Product: Dika bread (Irvingia bartcri Hook, f), W. Trop. 
Afr. 






Fio. 125. Desbordcsia glaucescens {Engl.) van Tiegh. (Irvingiaccac). A, young shoot show¬ 
ing stipules. B, flower. C, vertical section of flower. D, stamen. E, disk and ovary. F, fruit. 
G, cross-section of fruit. H, vertical section of fruit-body showing section of seeds. J, cross-section 

of seed. 


A. Ovary 5-4-locular; fruit composed of 5-4 drupes —Klainedoxa (Trop. 
Afr.). AA. Ovary 2-locular: B. Fruit a 1-locular drupe, not winged —Irvingia 
(Trop. Afr. and Trop. E. Asia). BB. Fruit 2-locular and 2-seeded, broadly 
winged all around —Desbordesia (W. Trop. Afr.). 


126. Huaceae 

Tree; leaves alternate, shortly petiolate, oblong-elliptic, acuminate, entire, 
pinnately nerved; stipules small, extra-axillary, deciduous; flowers very small. 



Fig. 126. Hua gabonii Pierre (Huaceae). A, flower-bud. B, open flower. C, petal, front view, 
D, petal, back view. E, side view. F, stamens and ovary. G, anther. H, vertical section of ovary. 
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bisexual, few in axillary fascicles; pedicels filiform; sepals 5-3, valvate ; petals 
5-4, free, long-clawed, induplicate-valvate , lamina villous; stamens 10, hypo- 
gynous, free, 1-seriate, equal, all fertile; filaments flattened; anthers 4-locular, 
peltate , rounded, basifixed, the lower 2 loculi smaller than the upper; stami- 
nodes and disk absent; ovary superior, 1-locular; style simple; stigma small; 
ovule 1 on a basal placenta, erect, anatropous; fruit oblong-ellipsoidal, de¬ 
hiscent from the apex into 5 segments; endocarp thin; seed 1, large, with a 
basal hilum; endosperm copious, smelling like an onion; embryo large, 
central, straight; cotyledons large, ovate, flattened face to face; radicle short. 
Tropical Africa.— Hua. 

0 

A generically and specifically monotypic family found in Gabon and the Belgian Congo, 
Tropical Africa. I cannot find a better place for it than near Eryihroxylaceae. Chevalier 
included A/rostyrax in this family, but the genus differs widely and should be retained in 
the Styracaceae as originally placed by its author. 


127. Ledocarpaceae 

Small shrubs or shrublets; leaves mostly opposite, entire to deeply dissected, 
connected by a transverse line at the base but with no true stipules; flowers 
bisexual, actinomorphic, solitary or in terminal fascicles with or without an 
involucre of bracteoles; sepals 5, free, imbricate ; petals 5, or absent, con¬ 
torted or imbricate , free; disk or disk-glands absent; stamens 10, free, 
hypogynous; anthers 2-locular, opening by slits lengthwise; ovary 5- or 
3-locular, superior; style very short or stigmas sessile, 5 or 3; ovules 
numerous in each loculus and 2-seriate on the inner angle, or 2 collateral and 
pendulous; capsule loculicidally 5-valvcd or scptifragally dehiscent, some¬ 
times beaked; seeds numerous or 2-1 in each loculus, with thin fleshy 
endosperm and flat or folded cotyledons. B.H. 1, 276 (in Geraniaceae ); 
E.P. edn. 2, 19a, 65, figs. 31 a-c, d-f, and 32 (in Geraniaceae). Western S. 
America. (Fig. 127.) 

A. Calyx with an epicalyx of bracteoles; petals 5; fruit not beaked: B. 
Ovules numerous in each loculus; petals contorted— Balbisia ( Ledocarpon ). 
BB. Ovules 1-2 in each loculus; petals imbricate— Wendtia. AA. Calyx with¬ 
out an epicalyx; petals absent; fruit beaked; ovules 2-1 in each loculus— 

Rhynchotheca. 


128. Erythroxylaceae 

Trees or shrubs; leaves alternate, rarely opposite, simple, entire; stipules 
intrapetiolar, rarely extrapctiolar, often caducous; flowers fasciculate, 
rarely subdioecious, actinomorphic; calyx persistent, campanulatc, lobes 
5, imbricate; petals 5, free, deciduous, imbricate, mostly ligulate on the 
inside; stamens 10, 2-seriatc, more or less connate at the base; anthers 
ellipsoidal, 2-locular, opening lengthwise; ovary tricarpellary, 3-locular, 
mostly two of the loculi sterile, fertile loculi I-2-ovuled; ovules pendu¬ 
lous, anatropous; styles 3, free or more or less connate; stigmas oblique, 
depressed-capitate or clavate; fruit drupaceous; seeds with endosperm; 




Fig. 127. Balbisia peduncularis D. Don (Lcdocarpaccae). A, vertical section of flower. B, ovary 

and stigmas. C, cross-section of ovary. D, fruit. 














DESCRIPTIONS OF ORDERS AND FAMILIES 265 

embryo straight. B.H. I, 244 (under Linaceae ); E.P 3, 4, 37. Tropics and 
Subtropics. 

Useful Product: Cocaine (Erythroxylum coca Lamk.), S. Amer. 

A. Leaves alternate: B. Filaments free except at the very base: C. Flowers 
fasciculate in the leaf-axils, not on a common peduncle— Nectaropetalum 
(Peglera) (S. Afr.). CC. Flowers on a common peduncle in the leaf-axils— 
Pinacopodium ( Morelodendron) (Angola). BB. Filaments connate into a tube; 



Fig. 128. Erythroxylum coca L. (Erythroxylaccac). A. shoot 
with flowers. B, flower-bud. C, flower. D, vertical section 
of same. E, anther. F, vertical section of ovary. G, vertical 
section of seed. H, cross-section of same. I, fruit. (After Lc 

Maout & Dccnc.) 


ovary with one fertile loculus— Erythroxylum (Tropics and Subtropics). 
AA. Leaves opposite; filaments connate only at the base— Aneulophus 
(Trop. Afr.). 


129. Ctenolophonaceae 

Trees, with branched hairs on the young shoots, stipules, and on the outsides 
of the sepals and petals; leaves opposite , pctiolatc, coriaceous, entire, pinnatcly 
nerved; stipules united in pairs , shorter than or as long as the petioles, thick, 
linear-lanceolate, very caducous; flowers small, yellow, in terminal and 
lateral cyme-like racemes; sepals 5, persistent, thick, imbricate; petals 5, 
imbricate, deciduous, thick, linear, spoon-shaped at the base ; stamens 10; 
filaments attached to the inside of a cup-like disk ; anthers introrse, ovoid, 
apiculatc; ovary 2-locular, with 2 pendulous ovules in each loculus; styles 2, 
partly connate or free in the upper part; stigmas disk-like ; fruit a woody 
J-seeded indehisccnt nut; seed pendulous from a long funide and with a 
fibrous aril. Linaceae , subfamily Ctenotophonoideae, H. Winkl., Engl, and 
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Prantl, Pflanzenfam. edn. 2, 19a, 122, fig. 56, F-o. Malacca, Malay Archi- 
pelago, Philippines, and Tropical Africa— Ctenolophon. 



Range of the genus Ctenolophon, the sole member of the family 
Ctenolophonaceae; a striking example of discontinuous distri¬ 
bution. 



Fio. 129. Ctenolophon parvifolius Oliv. (Ctenolophonaceae). A, flower-bud. B, vertical section 
of flower. C, ovary and style. D, young seed and abortive ovules attached to placenta. E, fruit. 

F, seed with part of pericarp. 


130. Lepidobotryaceae 1 

Trees, shrubs, or climbers; leaves alternate ,pinnately trifoliolate or unifoliolate 
with a jointed petiole, leaflets entire, pinnately nerved; stipules and stipels 
caducous; flowers bisexual or unisexual, in axillary or terminal panicles or 
slender or short catkin-like racemes; sepals 5, imbricate, united in the lower 
part; petals 5, free, imbricate; stamens 10, inserted on the margin of a fleshy 
disk ; filaments more or less connate at the base or into a short tube , sterile in 

1 Sarcotheca and Dapania are added here for the first time. 
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female flowers; anthers 2-locular, dorsifixed, opening by slits lengthwise; 
ovary superior, 5- or 3-locular; styles 5 or 3, free or shortly connate at the 
base; ovules 2 in each loculus, on axile placentas, collateral or superposed; 
fruit berry-like, indehiscent or a septicidally dehiscent capsule; seeds covered 
by a fleshy, sometimes laciniate aril, with endosperm; embryo straight or 
oblique, with 2 fleshy foliaceous cotyledons.—Tropical Asia and Tropical 
Africa. 

A. Flowers bisexual; styles 5; ovules superposed; trop. Asia: B. Leaves tri- 
foliolate or unifoliolate; fruit septicidally dehiscent at the apex; flowers in 



Fio. 130. Lepidobotrys staudtii Engl. (Lepidobotryaceae). A, petiole showing the joint and stipcl. 
B, male flower*. C, stamens. D, rudimentary ovary of male flower. E. vertical section of female 
flower. F, fruit. G, seed with aril. (Orig. except for E, after Leonard.) 


axillary and terminal panicles— Sarcotheca (Malay Archip.). BB. Leaves 
unifoliolate; fruit deeply Iobed, opening stcllately; flowers in slender fascicu¬ 
late racemes— Dapania (Malay Archip ). AA. Flowers unisexual, dioecious, 
in short racemes strobiliform when young; styles 3; ovules collateral; leaves 
unifoliolate— Lepidobotrys (Trop. Afr.). 


131. Balanitaceae 

Shrubs or small trees with axillary simple or forked spines ’, bark bitter ’, leaves 
alternate, 2-foliolate , leaflets coriaceous, entire, not punctate; stipules absent ; 
flowers bisexual, axillary, greenish, scented; sepals 5, free, slightly imbricate, 
deciduous; petals 5, narrowly oblong, spreading, imbricate; stamens 10, 
inserted in the grooves below the outside of the disk; filaments free, filiform; 
anthers dorsifixed; disk thick, shortly cupular or cushion-shaped, 10-grooved; 
ovary globose, semi-immersed in the disk, 5-locuIar; style very short, subulate, 
stigmas minute; ovule 1 in each loculus, pendulous from the axis below the 
apex of the loculi; fruit a fleshy oily drupe, stone bony, 5-angled, 1-locular, 
and 1-seeded; seed pendulous, ovoid, testa subfibrous; endosperm none’, 
embryo green, ovoid, cotyledons thick, oblong, plano-convex, corrugated or 
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2-lobed. See Sprague, Kew Bull 1913, 131. Tropical Africa to India and 
Burma. —Balanites. 


Placed by Bentham and Hooker f. in the Simaroubaceae and by Engler in the Zygo- 
phyllaceae, it is perhaps better regarded as belonging to neither family. Hooker, in the Gen. 
PI. 1, 315, said of it: ‘Genus anomalum, nulli arete affine, Meliaceis, fide Planchonii proxi- 
mnm ob flores Cedrelae similes. Folia 2-juga, epunctata, stigmata simplicia, et flores herma- 



Fio. 131. Balanites aegyptiaca Del. (Balanitaceae). A, pair of leaflets and a spine. B, flower. 
C, vertical section of flower. D, disk. E, cross-section of ovary. F, fruit. 


phroditi Zygophylleis accedunt, a quibus Balanites differt foliis altemis, staminibus esqua- 
matis, ovulis solitariis fructuque drupaceo. A Rutaceis plerisque differt foliis epunctatis, 
anthcris non glandulosis, carpellis omnino coalitis et fructu drupaceo. A Simarubeis nullo 
characterc valido distinguitur.’ 


132. Zygophyllaceae 

Shrubs or herbs woody at the base, rarely trees; branches often jointed at the 
nodes; leaves opposite or alternate, 2-foliolate or pinnate , rarely 3-foliolate, 
not gland-dotted; stipules paired , persistent, often spinescent; flowers rarely 
blue, actinomorphic or zygomorphic; sepals 5, rarely 4, free or rarely con¬ 
nate at the base, imbricate, rarely valvate; petals 5-4, rarely absent, hypo- 
gynous, free, imbricate or contorted, rarely valvate; disk mostly present ; 
stamens the same number as, to triple the number of, the petals, often unequal 
in length; filaments free, often with a scale inside ; anthers 2-locular, opening 
lengthwise; ovary superior, sessile or rarely stipitate, usually 4-5-locular, 
loculi rarely transversely locellate; style simple, short, or stigmas sessile; 
ovules 2 or more in each loculus, axile; fruit various but never baccate ; seeds 
mostly with some endosperm; embryo as long as the seed, straight or slightly 
curved. B.H. 1, 262; E.P. 3, 4, 74; edn. 2, 19a, 144 (1931). Mainly Tropical 
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and Subtropical Regions, often in dry or desert places.— Tribulus, Zygo- 
phyllum, Fagonia, Peganum, Sericodes, Tetradiclis, Augea, Guaiacum, 

SlSYNDITE, NlTRARIA, &C. 

Useful Products: Guaiacum wood or Lignum Vitae (Guaiacum offici¬ 
nale L. and G. sanctum L.)> Amer. and West Indies. 

Order 35. EUPHORBIALES 

Trees, shrubs, or rarely annual herbs; indumentum simple, stellate, or lepi- 
dote; leaves simple or rarely compound; stipules mostly present; flowers 
hypogynous, £ $, actinomorphic; calyx rarely absent, imbricate or valvate; 
petals rarely present; stamens very numerous to solitary, free or monadel- 
phous; ovary superior, with axile placentation; seeds with copious endosperm. 


133. Euphorbiaceab 

Herbs, shrubs, or trees, occasionally with milky juice; leaves alternate or 
rarely opposite, simple or compound, sometimes reduced, mostly stipulate; 



Fig. 133. A-G, Ricinus communis L. (Euphorbiaceae). H-J, Euphorbia lathyris L. (After Baiil.) 


flowers $, mostly monoecious; sepals valvate or imbricate or in very 
specialized inflorescences sometimes much reduced or absent ( Euphorbia ); 
petals absent or rarely present and sometimes united ( Iatropha ); stamens 
from 1000 to 1, free or connate; anthers 2- (3-4-) locular, erect or inflexed in 
bud, opening lengthwise, rarely by pores; rudimentary ovary often present 
in the male flowers; ovary mostly 3-locular; styles free or united at the base; 
ovules solitary or paired, pendulous; funicle often thickened; disk often 
present in both sexes, annular or of separate glands; fruit a capsule or drupe; 
seeds often with a conspicuous caruncle ; endosperm mostly copious, fleshy; 
embryo straight. B.H. 3, 239 (excl. Buxaceae ); E.P. 3, 5, 1. Tropics and 
Temperate Regions. —Euphorbia, Bridelia, Phyllanthus, Aporosa, 
Antidesma, Baccaurea, Hymenocardia, Hevea, Iatropha, Aleurites, 
Croton, Codiaeum, Cluytia, Argithamnia, Manihot, Acalypha, 
Alchornea, Macaranga, Mallotus, Ricinus, Tragia, Dalechampia, 
Sapium, Hura, Pera, &c. 

Useful Products: This family furnishes very many valuable commodi¬ 
ties, amongst which the most important are Hevea Rubber (Hevea brasiliensis 




s. E, stamei 
utch. & Da! 
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5-3-locular; style entire or shortly 3-fid; ovules usually numerous in each 
loculus, spreading from the axis or rarely pendulous; fruit a septicidalcapsule , 
with a persistent columella; seeds linear to reniform, with or without endo¬ 
sperm, sometimes winged; embryo straight, with often large cotyledons. B.H. 
1, 187 (in Ternstroemiaceae). E.P. 3, 6, 180 (in Theaceae). For revision of 
Bonnetia see Kobuski, J. Arnold Arbor. 29, 393 (1948). Tropics of S. America 
and Malay Archipelago. 

A. Stamens free or slightly connate (not in bundles); styles more or less 



Fig. 134. Bonnetia paniculata Spruce (Bonnetiaceae). A, vertical section of flower. B, stamens. 
C, ovary and style. D, vertical section of ovary. E, cross-section of ovary. F, fruit. G, seed. (Orig.) 


united: B. Ovules numerous in each loculus: C. Anthers oblong, sub-basi- 
fixed, glandular at the apex— Mahurea (Trop. Amer.). CC. Anthers small 
and short and more or less versatile: D. Seeds winged— Kielmeyera (Trop. 
Amer.). DD. Seeds not winged— Bonnetia (Trop. Amer.). BB. Ovules 2-4 
in each loculus; anther-connective glandular at the apex; seeds not winged— 
Caraipa (Trop. Amer.). A A. Stamens united into 5 bundles; capsule dehiscing 
from the base upwards: E. Styles free; flowers solitary within each pair of 
bracts; leaves without a conspicuous marginal nerve; fruits rather long— 
Ploiarium (Asia). EE. Styles united; flowers 3 in each pair of bracts; leaves 
with a double marginal nerve; fruits very short— Archytaea (S. Amer.). 


135. Theaceae 
(Ternstroemiaceae) 

Trees or shrubs; leaves alternate, simple, mostly evergreen; stipules 0; flowers 
mostly solitary, rarely paniculate or racemose, often showy, actinomorphic, 
^ rarely $ $; bracteoles often paired below the calyx; sepals 5, free or shortly 
connate, much imbricate ; petals 5, hypogynous, free or slightly connate. 
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Distribution of Stuartia (Thcaceac). 



Fio. 135. Camellia sinensis ( L .) O. Ktze. (Thca- 
ceae). A, flower. II, ovary. C, longitudinal 
lection of same. D, fruit. E, seed. (After Baill.) 


imbricate; stamens numerous in several scries, rarely definite, hypogynous, 

ree or shortly connate, sometimes adnate to the base of the petals; anthers 

-locular, opening lengthwise, very rarely by terminal pores ', ovary superior, 

sessile, 3-5-locular; styles free or connate; ovules 2 or more in each loculus, 

rarely 1, axile; fruit dehiscent or not, loculicidal or scpticidal, often leaving 

a c ^ ntra > column; seeds with usually scanty endosperm and straight or curved 

embryo variously folded or spirally twisted. B.H. 1, 177, partly; E.P. 3, 6, 
0062 

T 
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175; edn. 2, 21, 109 (1925). Mainly Tropics and Temperate E. Asia.— 
Visnea, Ternstroemia, Cleyera, Eurya, Stuarua, Gordonia, Laplacea, 
Camellia (Thea), Kielmeyera, Ficalhoa, &c. 

Useful Products: Tea plant (Camellia sinensis (L.) O. Ktze.), E. Asia; 
Mura Piranga wood (Haploclathra paniculata Benth .), Brazil. Many beautiful 
garden plants. 


136. Saurauiaceae 

Trees or shrubs; leaves alternate, simple, mostly serrate with strong parallel 
nerves diverging from the midrib as in Dilleniaceae t often roughly hairy or 



Fio. 136. Saurauia barbigera Hook. (Saurauiaceae). A, flower. B, stamens and petal. C, flower, 
to show ovary. D, stamen. E, cross-section of ovary. (After Hook. Ic. PI.) 


scaly; stipules 0; flowers hypogynous, mostly small to medium-sized, in 
small axillary or lateral panicles; bracts small, remote from the calyx; sepals 5, 
much imbricated ; petals 5, imbricate, free or connate into a short tube at the 
base; stamens numerous, adnate to the base of the petals; anthers small, 
versatile, opening by an apical pore or short slit ; ovary superior, 3-5-locular; 
styles 3-5, free or variously united, sometimes completely so; ovules numerous 
in each loculus, on axile placentas, anatropous; fruit a berry, 3 - 5 -locular, 
rarely somewhat dry and slightly dehiscent; seeds small, immersed in pulp; 
endosperm rather plentiful; embryo straight or slightly curved; cotyledons 
short. B.H. 1, 184 (under Ternstroemiaceae ); E.P. 3, 6, 126 (under Dilleni- 
aceae). Tropical and Subtropical America and Asia.— Saurauia. 


137. Actinidiaceae 

Trailing or climbing shrubs; leaves alternate, simple , rounded, glabrous, or 
with strigose, simple or stellate hairs; stipules 0; flowers small, in axillary 
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cymes or fascicles, rarely subsolitary, <£, polygamous or dioecious; sepals 5, 
imbricate ; petals 5, imbricate or subcontorted, deciduous; stamens hypogy- 
nous, 10 or more; anthers versatile, inflexed in bud y opening lengthwise or 
by pores; ovary 3- or more-locular, sometimes the carpellary walls scarcely 
reaching the central axis; loculi 2- or more-ovuled; ovules spreading from the 
central axis, anatropous; styles 5 and united to the apex, or many and spread¬ 
ing, usually persistent; fruit a berry or dry capsule; seeds small, with copious 
endosperm and straight embryo with short cotyledons. B.H. 1, 184 (under 
Ternstroemiaceae). E. Asia. 



F, °- ,37 * Actinidia strigosa Hk. /. &. Thoms. (Aclinidiaceae). A. flower. B, stamens. C, ovary. 

(Orig.) 


A. Styles free, radiating from the base; ovary several-locular; stamens 
numerous; flowers polygamous or dioecious; fruit a berry— Actinidia (E. 
sia, Java). AA. Styles united to the apex; fruit a dry capsule; flowers bi- 
exual: B. Ovary 5-locular; stamens 10, in two series; ovules 10-8 in each 
loculus— Clematoclcthra (China). BB. Ovary 3-locular; stamens 13-11, 
"Seriate; ovules 2 in each loculus— Sladenia (Burma and W. China). 


138. Pellicieraceae 

Glabrous tree, with the habit of Rhizophora\ leaves alternate, involute in bud , 
bv 2 * stl P ules absent ; flowers axillary, sessile, solitary, included for a time 

\c th r bracteo,es 'f flower-buds long-acuminate; sepals at first white, at 
muh • C - the peta,s » rose » 5 » much shorter than the bracteoles and petals, 
free- ,m ^ ricale i Petals 5, elongated, imbricate, free; stamens 5, filaments 
’ anl ners elongated, adherent to the style and opening subextrorsely; 
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Fio. 138. Pcllicicra rhizophorae Planch. & Triana (Pellicicraceae). A, flower with bracts removed. 
B, stamens and pistil. C, pistil and remains of filaments. D, vertical section of ovary. E, transverse 
section of ovary. F, ripe fruit. G, vertical section of flower. (Mainly after Hemsley.) 


ovary 10-grooved, 2-locular; ovules solitary in each loculus, axile, pendulous; 
fruit ovoid, 10-grooved, long-acuminate, leathery, indehiscent , 1-locular; seed 
pendulous, without endosperm ; cotyledons broad, thick and fleshy; radicle 
short, plumule long. B.H. 1, 186 (in Ternstroemiaceae ); E.P. 3, 6, 192 (in 
Theaceae). Mangroves of Panama and Colombia.— Pelliciera. 

139. Pentaphylacaceae 

Evergreen shrubs or trees; buds perulate; leaves simple, alternate, entire, 
pinnately nerved; stipules absent ; flowers bisexual, actinomorphic, small, 
racemose or subspicate; bracteoles 2, appressed to the calyx, persistent; sepals 
5, free, imbricate, persistent; petals 5, free, imbricate; stamens 5, alternate with 
the petals, free, inflexed in bud , later erect; filaments loosely connivent to¬ 
wards the base; anther-loculi 2, separate, rounded, opening by a very small 
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pore at the apex; disk absent; ovary superior, 5-locular; ovules 2 in each 
loculus, collateral and pendulous from the inner angle, with 2 integuments; 
style 1, long-persistent, stout; stigmas 5, very small; capsule ellipsoidal, 
loculicidally dehiscent half-way down or right to the base; valves long- 



Fig. 139. Pentaphylax curyoidcs Gardn. A Champ. (Pentaphylacaceae). A, flower without 
stamens. B, stamen and petal. C, vertical section of ovary. D, cross-section of ovary. E, vertical 

section of seed. 


persistent, with a median septum; axis persistent; seeds more or less winged , 
with scanty endosperm and horseshoe-shaped embryo . See van Stecnis, Flora 
Malesiana , ser. 1, 5, 2. 121, fig. 1, with map (1956); Mattfeld, E.P., cdn. 2, 
20b, 232 (1942). S.E. Asia, Malaya. —Pentaphylax. 


140. Tetrameristaceae 1 

Trees; leaves alternate, undivided, sessile, leathery, punctate with black glands 
below and with two longitudinal rows of glands; no stipules; flowers small in 
axillary pedunculate umbel-like racemes with sub-foliaceous bracts; pedicels 
subverticillate, 2-bractcoIate; sepals 4, imbricate in two series, persistent, the 
outer pair larger; petals 4, imbricate, persistent; stamens 4; filaments flattened 
at the base; anthers oblong-sagittate , loculi separate, glandular at the base , 
opening by slits lengthwise; ovary 4-angled, 4-locular with thin septa; style 
subulate, with a 4-toothcd stigma; ovule solitary in each loculus, basal ; fruit 
a globose berry , surrounded at the base by the persistent bracteoles, sepals 

* Tetramcristaceae, Hutch., fam. nov.; arborcs; folia altcrna, integra, sessilia, infra 

J* a .? U p n ' gr ' s punctata et glandularum lincis longitudinalibus duabus ornata; stipulac 

hi- -» C ’ ^ orcs biscxualcs, in raccmis umbclliformibus pcdunculatis axillaribus dispositi; 

nictcae subfoliaccac; scpala 4, biscriata, persistentia; pctala 4, imbricata, persistentia; 

dinar? 3 h J*.** 1 ^’ anthcrac oblongo-sagittatac, loculis discrctis basi glandulosis longitu- 

iter dehisccntibus; ovarium 4-Iocularc, septis tenuibus; stylus subulatus, 4-denlatus; 

circ Un H Pr0 ,ocul ° 1 ; basalc; bacca globosa, basi bractcolis scpalis ct pctalis persistentibus 

m cx ocarpio coriacco, mesocarpio camoso; semina 4, oblonga.—Typus Tetra- 

merisia Miq. 
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Fio. 140. Tetramerista glabra Miq. (Tetrameristaceae). A, flower-bud. B, vertical section of 

flower. C, anthers. D, fruit. E, vertical section of fruit. (Orig.) 


and petals; exocarp leathery, mesocarp fleshy; seeds 4, oblong. B.H. 1, 318 
(in Ochnaceae ); E.P., edn. 2, 21, 152 (in Theaceae ). Malay Peninsula, Borneo, 
Sumatra.— Tetramerista. 

141. Marcgraviaceae 

Climbing and mostly epiphytic shrubs, rarely arborescent; leaves simple, 
alternate, sometimes dimorphic ; stipules 0; flowers <£, hypogynous, in terminal 
racemes or racemose umbels, the bracts of the sterile flowers variously modified 
into pitcher-like, saccate , or spurred bodies adnate to or free from the pedicel; 
sepals 5, much imbricate; petals 5, free or connate into a deciduous calyptra; 
stamens 3 to numerous, free or slightly connate; anthers 2-locular, opening 
lengthwise; ovary 2- or more-locular; stigmas sessile, radiate; ovules numerous 
in several rows on thick placentas; fruit thick and fleshy, globose, indehiscent 
or slightly dehiscent into the loculi at the base; seeds numerous, small, with¬ 
out endosperm; embryo slightly curved, with large radicle and two small 
cotyledons. B.H. 1, 178 (under Ternstroemiaceae). E.P. 3, 6, 157. Tropical 
America. 

A. Leaves all of one kind; inflorescences mostly elongate-racemose or 
spicate, all the flowers fertile; bracts not adnate to the pedicels: B. Stamens 
numerous; bracts saccate— Norantea. BB. Stamens, 5-3: C. Ovary 5- 
locular; bracts 3-lobed, one lobe spur-like —Souroubea. CC. Ovary 2-locu¬ 
lar; bracts not lobed, urn-shaped: D. Stamens 5; petals and filaments 
united at the base —Ruyschia. DD. Stamens 3; petals and filaments free 
—Caracasia. AA. Leaves of two kinds, the lowermost much smaller and 
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FlO. 141. Marcgravia umbellata L. (Marcgraviaccae). A, flower. B, stamen. C, cross-section of 

ovary. D, young shoot. (Orig.) 


very different from the others; bracts of the central flowers of the umbelli- 
form inflorescence completely adnate to the pedicels and often pitcher- 
like and indurated; petals connate into a calyptra; stamens numerous 

—Marcgravia. 


142. Caryocaraceae 

Erect trees or shrubs: leaves opposite or alternate, digitately 3-5-foliolate; 
Bowers <^, in terminal ebracteate racemes; calyx 5-6-lobed, imbricate or 
truncate; petals 5-6, free or cohering above, imbricate; stamens subperi- 
gynous, numerous, in 5-6 series or shortly connate at the base; filaments 
variously bent in bud, sometimes the inner ones without anthers ; anthers small, 
2-locular, opening lengthwise; ovary 4-20-locular; styles the same number, 
filiform; ovule solitary in each loculus, ascending; fruit rather drupaceous with 
a wooc ty nmricate endocarp breaking up into 1-seeded parts; seeds kidney- 
shaped, with scanty thin endosperm; embryo with a large spirally twisted 
radicle; cotyledons small, hooked-inflexed. B.H. 1, 178 (under Ternstroemi- 
oceae); E.P. 3, 6, 153. Tropical America. 

Useful Products: Souari nuts (Caryocar nucifcrum L and C. tomen- 
tosum Willd.), S. Amer. 
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Fig. 142. Caryocar glabmm Pers. (Caryocaraccae). A, calyx and pistil. B, stamen. C, base of 
filaments. D> fruit. (After Martius.) Note: Alternate leaves have been removed for clarity (follow-. 

ing Martius) the leaves being strictly opposite. 


A. Leaves opposite; petals free; styles 4-6, very long and filiform— 
Caryocar. AA. Leaves alternate; petals connate into a calyptra; styles 8-20, 
short —Aj'Jthodiscus. 


143. Medusagynaceab 

Shrubs; leaves opposite , simple; stipules absent; flowers in terminal panicles, 
red, actinomorphic, bisexual; sepals 5, imbricate , deciduous; petals 5, imbri¬ 
cate, free; stamens very numerous , hypogynous, shorter than the ovary; 
filaments free, very slender; anthers 2-locular, basifixed, opening lengthwise; 
ovary superior, 20-25-locular, the carpels nearly free to the central axis; styles 
stout, in a ring on the shoulders of the carpels; stigmas capitate; ovules 2 in 
each loculus, and attached about the middle of the inner angle, one ascending , 
the other descending ; fruit capsular, the carpels septicidally dehiscent from 
the base and diverging like an umbrella; seeds winged. HemsI., Hook. Ic. PI. 
t. 2790; E.P., edn. 2, 21. 50. Seychelles Is.—M edusagyne. 
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^ • Mcdusagyne oppositifolia Baker (Medusagynaceac). A, flower, open. B, longitudinal 
ion of ovary. C, cross-section of same. D, flower, side view. E, styles and stigmas from above. 
F, fruit, side view. G, same from below. H, seed. (After Hook. Ic. PI.) 


Order 37. OCHNALES 

Mainly as in Theales, but leaves with stipules, intra- or extra-petiolar; calyx - 
obes often enlarged and wing-like in fruit or involucrate by bracts.—Tropics. 

A. Erect trees and shrubs: 

B. Anther-connective not produced at the apex: 

C. Stipules intrapetiolar; stamens free among themselves; anthers sub- 
sagittate, versatile; no staminodes; ovules 2 in each loculus, axile 

# Strasburgcriaceae 

CC. Stipules extrapctiolar: 

D* Stamens free among themselves; ovules axile: 

Sepals 10-5, not involucrate by bracts Ochnaccae 

EE. Sepals 3, usually involucrate at the base Sarcolaenaccae 

DD. Stamens irregularly connate at the base; ovules erect from the base 
_ loculi Sphaeroscpalaccae 

B. Anther-connective produced at the apex; calyx-lobes usually enlarged 
and wing-like in fruit; ovary 3-locular; ovules 2 in each loculus 
. . t Dipterocarpaceae 

• Climbing shrubs with hooked branches; petals contorted; calyx enlarged 
and wing-like in fruit; ovary 1-locular; ovule 1 Ancistrocladaceae 


144. Strasburgeriaceae 

Tree, leaves alternate, large, simple, obovatc, remotely toothed; stipules 

sr r ?P e i!°l ar * two together and connate into a short subentire or 2-toothed 

cco 6 ' TZT k* scxua *' solitary, axillary; pedicels thick, short; calyx coria- 
ous, lobes 10-8, very unequal, closely imbricate, gradually larger from the 

caly F ,0 u ■ * nncr » P er sistcnt below the fruit; petals 5, free, longer than the 
int ' lm ° r * cate ’ ven ose and rather fleshy; stamens 10; filaments free; anthers 
rorse, subsagittate, versatile ; disk hypogynous, thick and annular at the 


282 


DESCRIPTIONS OF ORDERS AND FAMILIES 



Fig. 144. Strasburgeria robusta (Pancher & Sebert) Guillaumin (Strasburgeriaceae). A, leafy 
shoot drawn from specimen in the Kew Herbarium showing the intrapetiolar stipules. B, flower. 
C, petal. D, vertical section of flower. E, cross-section of ovary surrounded by the disk. B-D 

adapted from Engler. 

base, 10-lobedabove, lobes alternating with the stamens; ovary free, pyrami- 
dately 10-ribbed, narrowed into a subulate style, 5-locular; ovules 2 in each 
loculus, superposed, descending from the axis; fruit subglobose, baccate, 
corky-woody when dry, indehiscent (5-6 cm long and broad), apiculate with 
the base of the style; seeds 2-1 in each loculus, unequally trigonous-com¬ 
pressed, testa shining, with a wing-like broad opaque hilum ; endosperm fleshy; 
embryo axile; cotyledons subelliptic. New Caledonia.— Strasburgeria. 


145. OCHNACEAE 

Trees or shrubs with watery juice, rarely herbs; leaves alternate, simple, 
very rarely pinnate, often with numerous pinnate nerves', stipules present. 



Fio. 145. Ochna andravinensis Bail!. (Ochnaceae). A, flower. B, sepals. C, petals. D, anther. 
E, ovary. F, seed. G, fruit. H, seed. I, longitudinal section of seed. (After Baill.) 
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sometimes laciniate ; flowers <^, actinomorphic, mostly racemose or paniculate; 
sepals 4-5, rarely 10, free, imbricate or rarely contorted; petals free, 4-10, 
subsessile, contorted or imbricate; stamens few to many, free; staminodes some¬ 
times present, subulate or petaloid, sometimes connate into a tube; filaments 
persistent; anthers linear, basifixed, opening lengthwise or by a terminal pore; 
ovary entire to deeply lobed, 1-10-locuIar; ovules 1 to many, axile or parietal or 
attached to the intrusive placentas; style simple or fid at the apex; fruiting 
carpels often becoming quite separate on the enlarged torus and drupaceous, 
or elongated, capsular and septicidal; seeds 1 to many, with or without endo¬ 
sperm; embryo usually straight (incl. Sauvagesieae). B.H. 1, 316; E.P. 3, 6, 
131. Tropics. —Ochna, Ouratea ( Gomphia ), Euthemis, Luxemburgia, 
Godoya, Sauvagesia, Lavradia, Neckia, See. 

Useful Products: Meni Oil (from kernels of Lophira alata Banks); 
wood known as African Oak. 


146. Sarcolaenaceae 

Shrubs or trees; leaves alternate, entire; stipules caducous; flowers <^, actino¬ 
morphic, cymose or paniculate; sepals 3, imbricate , usually involucrate or 
bracteolate at the base; petals 5-6, contorted , free; stamens 10 or more, 
inserted inside an entire or toothed cupular ring of staminodes; anthers 



P*o. 146. Rhodolaena altivola Baill. (Sarcolaenaceae). A, bud. B. stamens and ovary. C, anther. 

D, ovary. E, cross-section of ovary. (After Baill.) 
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2- locular, opening lengthwise; ovary 3-locular; style simple, elongated; stigma 

3- lobed; ovules 2 or more in each loculus, mostly pendulous, anatropous; 
capsule opening loculicidally, 3-vaIved or by suppression 1-locular and 1- 
seeded; seeds with fleshy or horny endosperm and straight embryo; cotyle¬ 
dons flat or plaited. B.H. 1, 194; E.P. 3, 6, 168. Madagascar. 

An interesting family of beautiful trees and shrubs, remarkable in being confined to 
Madagascar, where numerous other unusual types of plants are found. 

A. Stamens numerous (12 or more): B. Involucre absent from below the 
calyx— Eremolaena. BB. Involucre present below the calyx and sometimes 
resembling it: C. Sepals 5—Xylolaena. CC. Sepals 3: D. Involucre not a 
closed calyx-like organ: E. Involucre small, not enlarged after flowering— 
Rhodolaena. EE. Involucre enlarged after flowering— Schizolaena. DD. 
Involucre a closed calyx-like organ: F. Involucre dry, a simple tube— 
Xerochlamys. FF. Involucre of numerous spathulate bracts— Sarcolaena. 
AA. Stamens 10; involucre a closed calyx-like organ; ovules 2 in each loculus 
of the ovary, collateral— Leptolaena. 


147. Sphaerosepalaceae 

Trees or shrubs; leaves alternate, petiolate, elliptict>r ovate, pinnately nerved 
or trinerved, nerves rather prominent on both sides, looped and branched 
towards the entire margin; stipules present but very soon falling off and 
leaving a transverse semi-amplexicaul scar; flowers bisexual, in axillary and 
terminal subumbelliform cymules ; bracts early caducous and leaving an annular 



Fio. 147. Rhopalocarpus alternifolius {Baker) R. Capuron (Sphacrosepalum altemifolium Baker) 
(Sphaerosepalaceae). A, flower-bud. B, petal. C, stamen. D, anther from the back. E, disk and 
ovary. F, vertical section of ovary, G, fruit of R. lucidus Bojer. H, seed of R. lucidus. (Orig.) 
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rim; bracteoles absent; pedicels stout; sepals 4, free, very imbricate, the inner¬ 
most the largest and folded closely over the petals, coriaceous; petals 4, 
unequal, free, imbricate, broadly obovate and slightly clawed, densely 
streaked with short resinous lines , thinner at the margin; stamens numerous, 
hypogynous, inserted below a large thick cupular wrinkled disk; filaments 
irregularly connate at the base, slender, dotted with resin; anthers 2-locular, 
loculi short and separated by a broad glanaular connective , dehiscing length¬ 
wise; ovary superior but partly immersed in the disk, vertically deeply 2-lobed 
and 2-locular; style undivided , inserted between the lobes, stigma entire, 
spoon-shaped; ovules about 3 in each loculus, anatropous, erect from the 
base of the loculi; fruit globose or kidney-shaped with 2 rounded lobes, 
densely muricate, 1-seeded; seed large, conforming to the fruit in shape. 
Madagascar.—R hopalocarpus ( Sphaerosepalutn ). 1 

I Sma ^ an 4 very interesting family with a single genus of about 5 known species which 
have tried without success to fit into some larger established family. Under the name 
phaerosepalum it was originally assigned to the Clusiaceac (Guttiferae) by Baker, and later 
ransferred to Flacouriiaceae by Warburg, and later to the segregate family Cochlo- 
spermaceae by Pilger (E.P., edn. 2, 21, 320 (1925). 

f fi 311 P°* nt ed out that it did not belong to any of these families, and I have 

o owed him in maintaining it as a separate family near to the Sarcolaenaceae and Thcaceae, 
f t h t10rC es * >ec * a ^y to the Ochnaceae. The basal placenta and the partly connate filaments 
o the stamens are an unusual combination of characters. Sec also Dangy, Bull. Mas. Hist. 
Nat. Paris, 31, 203 (1925). 


148. Dipterocarpaceae 


i°° 80 60 *0 



4 t 


-_*0 .40 _20 

& of Dipterocarpaceae, all Indo-Malayan except 

Africa. 


120 14 0 IbO 1K0 

Monotcs and Marqucsia in Tropical 


T 

ees with resinous wood ; leaves alternate, simple; indumentum of stellate 
lrs or °f Peltate scales; stipules small or large, deciduous; flowers <$, actino- 

‘ F atn^A p Cn *‘ t y these two genera was first indicated by R. Capuron, inspector of 
orets dc Madagascar’, according to labels in the Kcw Herbarium. 
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morphic, fragrant, in axillary panicles; bracts usually absent; calyx-tube short 
or long, free or adnate to the ovary; lobes 5, imbricate or valvate, usually 
enlarged and wing-like in fruit; petals 5, much twisted, free or slightly connate, 
often hairy; stamens usually numerous, hypogynous or subperigynous; 
anthers 2-locular, opening lengthwise, with produced connective ; ovary 3- 
locular; style entire or 3-lobed; ovules 2 in each loculus, pendulous or patent, 
anatropous; fruit indehiscent, mostly 1-seeded; seeds without endosperm; 
cotyledons often twisted, enclosing the radicle. B.H. 1, 189; E.P. 3, 6, 243. 



Fig. 148. Dipterocarpus trincrvis Roxb. (Diptcrocarpaceac). A, calyx and corolla. B, stamens. 
C, longitudinal section of ovary. D, cross-section of same. E, fruit. (After Blume.) 


Tropical Old World, rare in Africa.— Dipterocarpus, Vatica, Shorea, 
Hopea, Doona, Vateria, Monotes, Marquesia, &c. 

Useful Products: Numerous valuable timbers from Shorea, Hopea, 
&c.; Sal or Saul Tree (Shorea robusta Gaertn.), India; Piny Resin, Indian 
Copal , or White Dammar (from Vateria indica L.), S. India; Sumatra Camphor 
7>ee(Dryobalanops aromatica Gaertn.); Garjan or Kanyin Oil (Dipterocarpus 
turbinatus Gaertn.), E. India and Malay Penin.; In or Eng Oil (D. tuber- 
culatus Roxb.), E. India. 


149. Ancistrocladaceae 

Scandent shrubs; branches hooked; leaves alternate, simple; stipules small, 
caducous; flowers actinomorphic, small, paniculate with recurved branches; 
calyx-tube short, at length adnate to the base of the ovary; lobes imbricate, 
becoming unequally enlarged and wing-like in fruit; petals 5, contorted, slightly 
connate; stamens 5 or 10; anthers 2-locular, opening lengthwise; ovary 
1-locular; ovule solitary, ascending; style thick, with 3 stigmas; fruit a nut, 
surrounded by the wing-like calyx-lobes; seeds with the testa intruding 
between the folds of the embryo; cotyledons remarkably folded and enclosing 
the radicle. B.H. 1, 191 (under Dipterocarpaceae); E.P. 3, 6, 274. Tropical 
Asia, W. Tropical Africa (see map). —Ancistrocladus. 






Distribution of Ancistrocladus. 



Fio. 149. Ancistrocladus heyncanus Wall. (Ancistro 
cladaceac). A, flower. B, stamen. C, fruit. (Orig.) 
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Order 38. ERICALES 

Shrubs, rarely herbs or trees, sometimes parasitic or epiphytic; leaves simple, 
sometimes scaly, alternate to rarely opposite; stipules absent; flowers <$ 9 
rarely $, actinomorphic; petals united (rarely free); stamens hypogynous 
or epigynous, very rarely epipetalous, usually double the number of the 
corolla-lobes; anthers often opening by terminal pores; ovary superior to 
inferior, with axile placentation; seeds with copious endosperm and small 
embryo.—Mainly Temperate Regions, and Mountainous Regions of the 
Tropics. 

A. Petals free or nearly so; anthers opening by terminal pores; fruit a capsule: 

B. Shrubs or small trees; flowers racemose or paniculate; pollen not united 

in tetrads Clethraceae 

BB. Herbs with mostly radical leaves; pollen united in tetrads Pyrolaceae 
AA. Petals free or absent; anthers opening lengthwise Monotropaceae 
AAA. Petals united into a tube: 

C. Ovary superior: 

D. Leafy plants, shrubs, trees, or herbs (sometimes epiphytic): 

E. Stamens hypogynous: 

F. Anthers 2-locular, opening by terminal pores or pore-like slits 

Ericaceae 

FF. Anthers 1-locular, opening by a single slit Epacridaceae 

EE. Stamens epipetalous; anthers opening by slits lengthwise or trans¬ 
versely . Diapensiaceae 

DD. Leafless parasitic herbs devoid of green colouring: 

G. Ovary 6-1-locular; ovules very numerous on axile or parietal placentas 

Monotropaceae 

GG. Ovary 15-10-1 ocular; ovules paired in each loculus on axile placen¬ 
tas Lennoaceae 

CC. Ovary inferior; fruit indehiscent (very rarely dehiscent), fleshy, juicy, or 
drupaceous Vacciniaceae 


150. Clethraceab 

Shrubs or trees; leaves alternate, simple; stipules 0; flowers fragrant, in 
racemes or panicles; calyx deeply 5-lobed, lobes imbricate , persistent around 
the fruit; corolla of 5 free imbricate petals; stamens 10-12, hypogynous , free; 
filaments hairy or glabrous; anthers indexed in bud t sagittate, opening by 
apical pores ; pollen not united in tetrads; disk obsolete; ovary superior, 
hairy, 3-locular, 3-lobed; style 1, 3-lobed at the apex; ovules numerous 
on axile placentas; fruit a subglobose 3-lobed loculicidally 3-valved cap¬ 
sule; seeds numerous, compressed or trigonous, often winged; endosperm 
fleshy, with a cylindrical embryo. B.H. 2, 603 (under Ericaceae ); E.P. 4, 1, 2. 
Subtropical and Tropical E. Asia, Madeira, Southeastern U.S.A., Central and 
Tropical S. America. 

Useful Products: Evergreen and deciduous garden shrubs. 
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e distribution of the genus Clethra, the most primitive of the Ericales alliance, seems to lend 
upport to the hypothesis of continental drift. One outlying endemic species, Clethra arborea L., 

is a dominant tree in parts of the island of Madeira. 



Fio. 150. Clethra arborea L. (Clethraccae). A, vertical section 
of flower. B, flower with sepals and petals removed. C\ stamens. 
D, petal. E, style. F, transverse section of ovary. (Orig.) 


A. Inflorescence terminal; sepals not accrescent in fruit or only slightly so— 
(Subtrop. and Trop. E. Asia, Madeira, Southeastern U.S.A., Cent, 
and Trop. S. Amer.). AA. Inflorescence axillary; sepals laciniatc and accres¬ 
cent in fruit— Schizocardia (British Honduras). 


151. Pyrolacbae 

*~1 herbs, caulescent or acaulcsccnt, leaves radical or alternate or sub- 
crticillatc, evergreen, rarely reduced, entire or toothed; stipules absent; 
°wers in racemes, umbels, or corymbs, or scaposc and solitary, bracteate, 

«** y 
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nodding, white, rose, or purplish; calyx 5-4-partite, persistent; petals 5 or 
rarely 4, free or very shortly united y imbricate, more or less orbicular and 
sessile, entire or toothed; stamens 10, rarely 8, hypogynous, free; anthers at 

first inverted, at length erect, 4-2-locular, 
opening by terminal pores', pollen united 
in tetrads', disk present, often small; 
ovary superior, partially 5-locular; style 
straight or decimate, stigma 5-lobed 
or orbicular and crenate; ovules nume¬ 
rous, crowded on thick fleshy axile 
placentas; fruit a more or less globose 
capsule, 5-locular, loculicidally 5-valved 
at the base or apex; seeds small, testa 
loose, produced at each end, reticulate; 
endosperm fleshy; embryo very minute. 
N. Temperate Zone south to Mexico 
and the West Indies.—See Copeland, 
‘Observations on the Structure and 
Classification of Pyrolaceae*, Madrono, 
9, 65 (1947). 

A. Flowers solitary; petals spreading— 
Moneses ( Bryophthalmum, Monanthium) 
(Temp. N. Hemisph.). AA. Flowers in 
racemes— Pyrola ( Ramischia, Erx- 
lebenia, Braxilia ). (Temp. N. Hemisph.). 
AAA. Flowers in umbels or corymbs— 
Chimaphila (Temp. N. Hemisph., south 
to Mexico and the West Indies). 

152. Ericaceae 

Shrubs or undershrubs, rarely trees; 
leaves mostly alternate, simple, mostly 
evergreen; stipules absent; flowers $, 
actinomorphic or slightly zygomorphic; 
calyx persistent; corolla hypogynous, 
mostly sympetalous , inserted below a 
fleshy disk, lobes contorted or imbricate; stamens mostly double the number 
of the corolla-lobes , rarely the same number and then alternate, hypogynous , 
inserted on the disk; filaments free or rarely somewhat connate; anthers 
2-locular, often with tails, opening by pores', ovary superior , several-locular, 
with numerous ovules on axile placentas which often protrude into the 
loculi, rarely ovule 1; style simple; fruit a capsule, berry, or drupe; seeds with 
fleshy endosperm and straight embryo, sometimes winged. B.H. 2, 577; E.P. 
4, 1, 15. Generally distributed; great concentration of species in S. Africa 
{Erica) and W. China ( Rhododendron ). —Arbutus, Arctostaphylos, 
Pernettya, Gaultheria, Cassiope, Leucothoe, Agarista, Andromeda, 
Pieris, Enkianthus, Calluna, Erica, Philippia, Blaeria, Grisebachia, 



Fig. 151. Pyrola rotundifolia L. (Pyrola- 
ceae). A, stamen. B, cross-section of ovary. 
C, ovary and style. D, seed. 



Rhododendron cinnamomeum Wall. (Ericaceae). A, anther. B, section of ovary. 

(After Hook, f.) 
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Simocheilus, Scyphogyne, Loiseleuria, Bryanthus, Dabeocia ( Daboecia), 
Kalmia, Elliottia, Ledum, Rhododendron (Azalea), &c. 

Useful Products: Many beautiful outdoor shrubs and rock-garden 
plants; Rhododendron , Erica , &c. Bear-Berry (Arctostaphylos uva-ursi Spreng.), 
N. cool Temp. Zone; Heather (Calluna vulgaris Salisb.); Briar Root wood (Erica 
arborea L.), S. Eur., &c.; Labrador Tea (Ledum latifohum Jacq.), N. Amer. 


153. Epacridaceae 

Shrubs or small trees; leaves alternate, rarely opposite, often crowded; stipules 
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absent; flowers rarely £ 9» bracteate; calyx 4-5-lobed, persistent; corolla 
sympetalous, hypogynous, lobes imbricate or valvate, rarely the lobes coherent 
and then the tube opening transversely near the persistent base; stamens usually 
4-5, hypogynous or epipetalous , alternate with the corolla-lobes, sometimes 
alternating with bunches of hairs or glands; anthers 1-locular , opening length¬ 
wise; ovary superior, often surrounded at the base by hypogynous disk-glands, 
1-10-locular; style simple; ovules 1 to many, on axile or apical placentas, rarely 
erect; fruit a capsule or drupe; seeds with straight embryo in the middle of fleshy 
endosperm. B.H. 2, 608; E.P. 4, 1, 66. Mainly extratropical Australia, New 
Caledonia, New Zealand, a few in subantarctic S. America (see map).— Astro- 
loma, Leucopogon, Epacris, Andersonia, Richea, Dracophyllum, &c. 

Useful Products: Ornamental greenhouse shrubs. 


154. Diapensiaceae 



Fig. 154. Diapensia himalaica Hk.f. <Sc Thoms. A, leaf. B # flower. 

C, same opened. D, stamen. E, ovary. F, fruit. G t same in trans¬ 
verse section. (After Hook, f.) 

Small shr u blct s ; lc avcs simple, small and imbricate or few and larger; flowers 
C lnomo rphic, solitary to subcapitatc, white, rose, or purple; calyx 
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5-lobed, persistent, lobes imbricate; corolla sympetalous, 5-lobed, lobes 
imbricate; stamens 5, inserted on the corolla and alternate with the lobes, free, 
or connate into a ring with as many staminodes ; anthers 1-2-locular, mostly 
opening lengthwise ; staminodes when present either scale-like or spathulate; 
disk none; ovary superior, 3-locular; ovules few to numerous on axileplacen¬ 
tas', fruit a capsule, loculicidally 3-valved; seeds minute with copious fleshy 
endosperm and cylindrical central embryo. B.H. 2, 618; E.P. 4, 1, 80. Tem¬ 
perate and cold N. Hemisphere. 

A. Startiinodes absent; flowers solitary; leaves narrow and imbricate, 
entire: B. Anther-loculi transversely dehiscent, cuspidate below; flowers sessile 
—Pyxidanthera (Eastern U.S.A.). BB. Anther-loculi dehiscent lengthwise; 
flowers pedicellate— Diapensia (Circumpolar, south to Himal.). AA. Stami¬ 
nodes 5, opposite the petals, separate or united with the filaments into a ring; 
leaves orbicular to obovate or spathulate, long-petiolate: C. Corolla-lobes 
toothed or fringed: D. Corolla campanulate; lobes crenate; staminodes small 
and scale-like— Shortia ( Sherwoodia , Shortiopsis) (E. Asia, Eastern U.S.A.). 
DD. Corolla funnel-shaped, lobes fringed; staminodes linear— Schizocodon 
(E. Asia). CC. Corolla-lobes entire: E. Anthers 2-locular; style elongated— 
Berneuxia (Tibet, W. China, Upper Burma). EE. Anthers 1-locular; style 
very short— Galax (Eastern U.S.A.). 


155. Monotropaceae 

Leafless herbs parasitic on the roots of trees, never green; stem scaly, scales 


alternate, the upper ones becoming 



Fio. 155. Chcilothcca malayana Scort. (Mono¬ 
tropaceae). A, sepal. B, flower with perianth 
removed. C, stamen. D, petal. E, ovary. F, trans¬ 
verse section of same. (After Hook. Ic. PI.) 


bracteate or involucrate; flowers 
actinomorphic, solitary to capitate, 
often dull-coloured; sepals 2-6, 
erect, imbricate, often not distin¬ 
guishable from the bracts; petals 
3-6, free or united into a lobed 
corolla, subcontorted or imbricate, 
very rarely absent; stamens 6-12, 
hypogynous ; filaments free or con¬ 
nate at the base; anthers 2-locular, 
opening lengthwise ; pollen mostly in 
a mass ; disk present or absent; 
ovary superior, 1-6-locular; style 
various, with a mostly capitate , in- 
dusiate stigma; ovules very nume¬ 
rous, minute, in the 1-locular ovaries 
on parietal placentas, axile in the 
ovaries with more loculi; capsule 
often membranous, loculicidally 4-6- 
valved; seeds minute, with copious 
endosperm and minute undivided 
embryo. B.H. 2, 604; E.P. 4, 1,9 
(under Pyrolaceae ). Northern Hemi¬ 
sphere. 
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A. Petals free or absent: B. Ovary and capsule 5-4-locular with a central 
column and axile placentas; disk present: C. Petals present: D. Flowers 
solitary, terminal; anthers opening by 2 equal chinks— Monotropa (Asia, 
N. and Cent. Amer.). DD. Flowers racemose; anthers opening by a continu¬ 
ous line into two very unequal halves— Hypopitys (Eur. to E. Asia, N. Amer.). 
CC. Petals absent; anthers extrorse in bud, introrse in the open flower— 
Allotropa (N. Amer.). BB. Ovary and capsule 1-locular with parietal 
placentas but no central column: E. Anthers ovoid or elongated: F. Flowers 
few; stamens 6; disk absent— Cheilotheca (Himal., Malay Penin.). FF. 
Flowers numerous; stamens 10 or 8; disk present— Pleuricospora (Calif.). 
EE. Anthers rounded-reniform; disk absent: G. Flowers solitary, terminal— 
Monotropastrum (E. Asia). GG. Flowers racemose— Pityopus (N. Amer.). 
AA. Petals united into a tube; placentas usually axile: H. Disk absent; ovary 
and capsule 6-4-locular, with a central column: J. Sepals 5: K. Anthers erect 
in bud, not spurred at the base— Sarcodes (Calif.). KK. Anthers introrsely 
pendulous in bud, 2-spurred at the back— Pterospora (N. Amer.). JJ. Sepals 
2; ovary and capsule 1-locular, without a central column— Newberrya (N. 
Amer.). HH. Disk present: L. Disk 10-crenate; anthers globular or didymous 
—Monotropsis (N. Amer.). LL. Disk distinctly 5-lobed— Cryptophila 
(U.S.A.). 


156. Lennoaceae 

Parasitic leafless herbs destitute of chlorophyll; flowers actinomorphic, 
spicate, cymose or capitate; calyx 6-10-lobcd, lobes linear or subulate; corolla 



Fto. 156. Pholisma arcnarium Nun. (Lcnnoaccac). A, flower. B, 
same opened. C, stamen. D. vertical section of ovary, li, stigmas. 

F, transverse section of ovary. 


sympetalous, 5-8-lobed, lobes imbricate; stamens inserted below the apex of 
ne tube, 1-2-seriate, the same number as the corolla-lobes and alternate 
" 111 l h c m; filaments short; anthers 2-locular, opening lengthwise ; disk absent; 
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ovary superior, 10-15-locular , loculi surrounding the thick central axis , each 
loculus spuriously divided ; style simple; stigma subcapitate; ovules paired in 
each loculus, axile; fruit at length irregularly circumscissile; seeds small, with 
copious endosperm and small subglobose undivided embryo. B.H. 2, 621; 
E.P. 4, 1. 12. Mexico and California. 

A. Stamens 2-seriate; anther-loculi divergent— Lennoa (Mexico). AA. 
Stamens 1-seriate; anther-loculi parallel: B. Calyx-segments as long as or 
longer than the corolla, filiform, plumose; flowers in a saucer-shaped head— 
Ammobroma (Colorado to Mexico). BB. Calyx-segments shorter than the 
corolla, linear, glandular-hairy, not plumose; flowers spicate— Pholisma 
(Calif.). 


157. Vacciniaceae 

Shrubs; leaves alternate, simple; stipules absent; flowers calyx deciduous 
or persistent; corolla sympetalous, epigynous, lobes imbricate ; stamens 



Fig. 157. Agapetes serpens (Wight) Sleumer (Vacciniaceae). A, flower with corolla and stamens 
removed. B, stamen. C, ovary in transverse section. (After Hook, f.) 


twice as many as the corolla-lobes, epigynous; anthers 2-locuIar, opening by 
terminal pores ; ovary inferior , 4-10-locular; ovules usually many, on axile 
placentas; fruit a berry or drupe, rarely dehiscent; seeds with copious fleshy 
endosperm and straight embryo. B.H. 2, 564; E.P. 4,1, 15 (under Ericaceae). 
Mountainous regions of Tropical America and Asia; very rare in Tropical 
Africa, rare in Temperate Regions.— Psammisia, Ceratostemma, Cavendishia, 
Agapetes ( Pentapterygium ), Gaylussacia, Vaccinium, Oxycoccus, Wrrr- 

STE1NIA, &C. 

Useful Products: Cranberry (Oxycoccus palustris Pers.); Whortle¬ 
berry or Bilberry (Vaccinium myrtillus £.); Cowberry (V. vitis-idaea L.)\ 
Broussa Tea (V. arctostaphylos L ). Many garden shrubs. 
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Order 39. GUTTIFERALES 

Advanced hypogynous types derived from the Theales (p. 272), with oppo¬ 
site leaves as in Myrtales and frequently gland-dotted or resinous-lined; 
some herbs; stipules rare; stamens often united into separate bundles 
(phalanges); usually no endosperm; sepals always imbricate; flowers bisexual 
or unisexual. 

A. Stipules absent; seeds without endosperm; stamens often in bundles; 
trees, shrubs, or herbs with resinous juice: 

B. Flowers bisexual; leaves often gland-dotted; seeds not arillate; indumen¬ 
tum when present often stellate Hypericaceae 

BB. Flowers mostly unisexual; seeds often arillate Clusiaceae 

AA. Stipules present; stamens free; trees, shrubs, or climbers, not resi¬ 
nous: 

C. Seeds with endosperm, winged; stipules intrapetiolar Eucryphiaceae 
CC. Seeds without endosperm, tomentose; stipules interpetiolar 

Quiinaceae 


158. Hypericaceae 

Trees to herbs, rarely climbers; juice resinous; leaves opposite or verticillate, 
simple, often gland-dotted; stipules absent; indumentum when present often 



I. Distribution of Vismia; 2, Haronga; 3, Hypericum mysorensc, 4, Craloxylon; 5, Eliaea 


stellate; flowers showy, mostly terminal, solitary to cymosc-paniculate, yellow 
or white, <£, actinomorphic; sepals imbricate; petals imbricate or contorted; 
stamens numerous , hypogynous, often united into bundles; anthers 2-locular, 
opening lengthwise; ovary 1-locular or variously 3-5-locular; styles mostly 
free; ovules numerous, axile or pendulous, anatropous; fruit a capsule or 
erry, rarely a drupe; seeds with straight or arcuate embryo, but no endo¬ 
sperm. B.H. 1 , 163; E.P. 3, 6, 205 (under Guttiferae). —Hypericum, Crato- 
XY if >N ’ Endodesm,a » Vismia, Psorospermum, Haronga, &c. 

Useful Products: A few ornamental garden plants. 


» 
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Fig. 158. Hypericum hookcrianum Wight & Am. (Hypericaceac). A, bundle of stamens. B, ovary. 

C, cross-section of same. D, fruit. E, seed. (After Bot. Mag.) 


159. Clusiaceae 
(Guttifcrae) 

Trees or shrubs with resinous juice; leaves opposite , simple; stipules absent; 
flowers actinomorphic, $ $ and polygamous or dioecious, rarely £; sepals 6-2, 
rarely more, imbricate; petals the same number, hypogynous, contorted or im¬ 
bricate, very rarely subvalvate; stamens mostly numerous, hypogynous, free or 
variously connate in the lower part or into bundles opposite the petals; anthers 
2-locular, opening lengthwise; rudimentary ovary sometimes present in the c? 
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flower; staminodes often present in the $ flower; ovary sessile, superior, 1- to 
many-locular; ovules 1 to many, on the inner angle or erect from the base of the 
loculi, rarely parietal; 
stigmas various, some¬ 
times radiating; fruit 
dehiscent or not, some¬ 
times large and globose; 
seeds often arillate, 
without endosperm; 
embryo large; coty¬ 
ledons often minute. 

B.H. 1, 167; partly; 

E.P. 3, 6, 194 (excl. 

Hypericaceae). Tropics. 

—Clusia, Tovomita, 

Symphonia (see map), 

Pentadesma, Garci- 

NIA, XANTHOCHYMUS, 

Rheedia, Calophyl- Range of Symphonia (Clusiaccac). 

LUM, MAMMEA, &C. 

Useful Products: Mangosteen fruits (Garcinia mangostana L.), culti¬ 
vated, Tropics; Butter or Tallow Tree (Pentadesma butyracea Sabine), W. 
Afr.; Gamboge Tree (Garcinia hanburyi Hk.f), Siam; Bitter Kola (Garcinia 
kola Heckel ), W. Afr.; Alexandrian Laurel (Calophyllum inophyllum L.), 



Fio. 159. Pentadesma butyracea Sabine (Clusiaccac). A, vertical section of ovary. B, cross-section 

of same. C, fruit. D, seed. (After Hook. Ic. PL) 
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India, &c., giving Pinnay or Domba Oil ; Mammee Apple (Mai 
L.), Trop. Amer. 


mis 


ea americana 


160. Eucryphiaceae 

Resinous, glabrous or tomentose trees; leaves opposite , simple or pinnate , 
evergreen; stipules small, intrapetiolar; flowers bisexual, axillary, solitary. 



Fig. 160. Eucryphia glutinosa ( Poepp. &. Ertdl.) Baill. (Eucryphiaceae). A, stamen. B, ovary. C, 
vertical section of same. D, fruit. E, segment of fruit. F, seed. G, cross-section of same. (After Gay.) 


actinomorphic, large, white; sepals 4, rigid, imbricate, cohering at the apex 
and somewhat calyptrately deciduous; petals 4, large, imbricate; stamens 
numerous, in many series on a thin disk; filaments filiform; anthers small, 
orbicular ; ovary 5-12-locular, sulcate, narrowed into 5-12 slender styles; 
ovules few in each loculus, pendulous from the inner angle of each loculus; 
fruit a leathery or woody capsule, oblong, septicidally 5-12 -valved, valves 
boat-shaped, beaked by the persistent styles and separating from the axis; 
seeds pendulous, oblong, compressed, imbricate, winged; embryo in the 
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The distribution of Eucryphia (Eucryphiaceae) conjures up a 
former closer connexion between Australasia and S. America. 


middle of the endosperm; cotyledons leafy; radicle short. B.H. 1, 616 (under 
Rosaceae ); E.P. 3, 6, 129. Australia, Tasmania, Chile.— Eucryphia. 
Ornamental trees with showy flowers. 


161. Quiinaceae 

Trees, shrubs, or climbers; leaves opposite or whorled , simple or pinnately 
lobed; lateral nerves numerous , tertiary nerves feather-veined ; stipules paired. 



Fio. 161. Quiina longifolia Spruce (Quiinaceae). A, portion of undcr-surface of leaf to show 
vein*. B, flower. C, bud. D, stamen. E, ovary. F, young fruit. (Orig.) 
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interpetiolar, rigid or foliaceous; flowers $ or $ $, paniculate or racemose; 
sepals 4-5, imbricate in pairs, small, unequal; petals 4-8, imbricate; stamens 
15-30 or more, free or nearly so; anthers 2-locular, opening lengthwise; ovary 
2-11-locular; styles 2-3, free, with disk-like stigmas; ovules paired, ascending; 
fruit a 1-4-seeded berry; seed tomentose ; embryo straight; endosperm 0. 

B.H. 1, 176 (under Guttiferae ); E.P. 3, 6,165. Tropical America.—Q uiina. 


Order 40. MYRTALES 

More or less as in Theales (No. 36), but leaves mostly opposite and often 
gland-dotted; ovary inferior; calyx becoming valvate, and ovules reduced 
in number in the higher types; stamens show tendency to grouping in bundles 
as in Hypericaceae, sometimes dimorphous and then opening by terminal 
pores. 

A. Anthers opening by slits lengthwise; leaves rarely with parallel neryes 
lengthwise: 

B. Ovules spreading on axile or rarely parietal placentas: 

C. Leaves glandular-punctate; calyx-lobes mostly imbricate Myrtaceae 
CC. Leaves not punctate but sometimes with glands on the margins; 
calyx-lobes valvate: 

D. Ovary-loculi not superposed; placentation axile 

E. Leaves alternate Lecythidaceae 

EE. Leaves mostly opposite: 

F. Ovary inferior or semi-inferior; leaves stipulate Rhizophoraceae 
FF. Ovary superior; leaves exstipulate Sonneratiaceae 

DD. Ovary-loculi superposed in 2 series, the lower with axile, the upper 
with parietal placentas; leaves not glandular Punicaceae 

BB. Ovules suspended from the apex of the 1-locular ovary by slender 
funiclesj leaves not glandular-punctate Combretaceae 

AA. Anthers mostly opening by a terminal pore, filaments often geniculate 
and indexed, the connective often produced at the base and mostly 
appendaged; leaves usually with 3 or more longitudinal nerves parallel 
with the margins Melastomataceae 


162. Myrtaceae 

Trees or shrubs; leaves simple, mostly entire, opposite or rarely alternate, 
glandular-punctate ; stipules 0 or rarely very small; flowers mostly actino- 
morphic, ^ or polygamous by abortion; calyx-tube more or less adnate to the 
ovary; lobes 3 or more, imbricate or valvate or irregularly split; petals 4-5, 
rarely 6 or 0, inserted on the margin of the disk lining the calyx-tube, imbricate 
or connivent in a mass; stamens numerous , rarely few, inserted on the margin 
of the disk, 1- or more-seriate, inflexed in bud or twice folded or straight; fila¬ 
ments free or connate at the base into a short tube or in bundles opposite the 
petals; anthers small, 2-locular, opening lengthwise by slits or rarely by apical 
pores, the connective often tipped by a gland ; ovary inferior , syncarpous, 1- 
to many-locular, with mostly axile, rarely parietal, placentation; ovules rarely 
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solitary or few; fruit inferior, loculicidally dehiscent or indehiscent; seeds 
with no (or very little) endosperm; embryo straight, incurved, circular or 
spiral. B.H. 1, 690, partly; E.P. 3, 7, 57. Mainly Tropics and Australia.— 
Darwinia. Verticordia, Calythrix, Baeckea, Leptospermum, Calli- 
stemon, Melaleuca, Calothamnus, Eucalyptus, Metrosideros, Feijoa, 
Campomanesia, Psidium, Myrtus, Myrcia, Calyptranthes, Pimenta, 
Eugenia, Syzygium, &c. 

Useful Products: Eucalyptus Oil (Eucalyptus globulus Labill.), Aus¬ 
tral.; Cajaput Oil (Melaleuca leucadendron L.), Trop. Asia; Citron Gum 



Fio. 162. Myrtus bullata Banks (Myrlaceac). A, petal. B, pistil. 
C> fruit. D, section of ovary. (After But. Mag.) 


(Eucalyptus maculata Hook.), Queensland; Red Gum (E. rostrata Schlech- 
^ ustra ^» M ue Gum (E. globulus Labill.), S.E. Austral.; Iron Bark Tree 
eUC ° X y^° n Muell.), W. Austral.; Karri timber (E. divcrsicolor F. Muel/.), 
and Jarrah (E. marginata Sm.), Austral.; Guava fruit (Psidium guajava L), 
Tropics (cultivated); Pimenta or Allspice (Pimenta officinalis Lindt. ), Jamaica; 
Cloves (flower buds of Eugenia caryophyllus Bullock & Harrison), cultivated 
Topics; Rose Apple (Eugenia jambos L.), India, &c.; Jambolana fruit (E. 
jambolana Lam.), E. Tropics. 


163. Lecythidaceae 

Trees or shrubs; leaves simple, alternate, not gland-dotted, but sometimes 
with large glands on the margin ; stipules absent; flowers usually rather large 
and showy, actinomorphic or zygomorphic, bisexual; calyx 4-6-lobed, lobes 
valvate or slightly imbricate; petals 4-6, free or united into a campanulate 
j* e and then with many ribs; stamens numerous, in several series, sometimes 
e outer ones modified into staminodes and resembling a corona', filaments 
niostly united and often arranged to one side of the flower; anthers basifixed 
or rarely adnatc, opening at the side by a slit; staminal disk sometimes lobed; 



304 


DESCRIPTIONS OF ORDERS AND FAMILIES 


ovary inferior or semi-inferior, 2- or more-locular; ovules 1 to many on axile 
placentas, sometimes towards the apex of the loculi; style mostly simple; fruit 
woody, fibrous or fleshy, indehiscent oroperculate at the apex; seeds without 
endosperm; embryo divided or entire. B.H. 1, 720 (under Myrtaceae ); E.P. 
3, 7, 26, inch Asteranthaceae. Tropics.— Barringtonia, Petersia, Careya, 
Planchonia, Grias, Gustavia, Couratari, Couroupita, Lecythopsis, 
Lecythis, Napoleona, Asteranthos, Bertholletia. 



Fio. 163. Napoleona vogelii Hk.f. (Lecythidaceae). A, flower. B, same, vertical section. C, fruit. 

D, same, cross-section. E, stigma. (After Hook. Ic. PI.) 


Useful Products: Couratari fibre (Couratari sp.); Wadadura wood 
(Lecythis grandiflora Aubl.), British Guiana; Kakaralli wood (L. ollaria L.), 
British Guiana; Sapucaia nuts (L. usitata Miers and L. ollaria L .); Brazil 
nuts (Bertholletia excelsa H. B. & K.), Brazil; Anchovy Pear (Grias cauliflora 
L.), West Indies. 


164. Rhizophoraceae 

Trees or shrubs, frequently on maritime shores; branches swollen at the nodes; 
leaves opposite and stipulate, rarely alternate and exstipulate, leathery, simple; 
stipules interpetiolar, caducous; flowers in axillary inflorescences; calyx- 
tube adnate to the ovary or free; lobes 3-14, persistent, valvate ; petals usually 
small, often notched, bifid, or lacerate, convolute or inflexed in bud ; stamens 
equal or usually more than the petals, often in pairs opposite the petals on the 
edge or at the base of a perigynous disk; anthers 2- or many-locular; ovary 
mostly inferior, 2-6-locular or 1-locular by the suppression of the septa; style 
simple or rarely styles several; ovules 2, rarely more, inserted towards the apex 
on the inner angle of each loculus; fruit mostly indehiscent, usually 1-seeded 
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or loculi 1-seeded; seeds with or without fleshy endosperm; cotyledons 
terete or connate. B.H. 1, 677; E.P. 3, 7, 42. Mainly mangrove trees of the 




Fio. 164. Anisophyllea laurina R. Br. (Rhizophoraccae). A. male flower. 
B. female flower. C, petal. D, stamen. (After Buill.) 


Tropics. —Rhizophora, Bruguiera, Carallia, Cassipourea ( Weihea), 
Anisophyllea, Anopyxis, Poga, & c. 

Useful Products: Poga nuts (Poga oleosa Pierre). 

Besides the position assigned to this family here there is also strong affinity with the 
Til tales. 


00C.2 


X 
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165. SONNBRATIACEAB 
(Blattiaceae) 

Trees; leaves opposite , simple, entire; stipules absent ; flowers solitary or 3 
together, axillary or terminal, actinomorphic; calyx-tube campanulate, 
thick and leathery; lobes 4-8, valvate ; petals 4-8, small, or absent; stamens 
numerous , inserted on the calyx in several series; filaments free, at length 
reflexed; anthers reniform, versatile, opening lengthwise; ovary free or adnate 



Fio. 165. Sonncratia acida Roxb. (Sonneratiaceae). A, perianth and stamens. B, young fruit. 

C, vertical section of ovary. D, fruit. E, ovary. (Orig.) 


at the base to the calyx-tube, many-4-locular', septa thin; style long, simple; 
ovules numerous, on thick axile placentas; fruit with numerous to 4 loculi 
and seeds; seeds without endosperm ; embryo with short leafy cotyledons. 
B.H. 1, 784 (under Lythraceae ); E.P. 3, 7, 17. Tropical coasts from E. Africa 
to Australia and Polynesia. 

A. Fruit a capsule; ovary 8-4-locular; calyx spreading, partite— Duabanga 
(Indo-Malaya, New Guin.). AA. Fruit a berry; ovary 20-10-locular; calyx 
campanulate, 8-4-lobed— Sonneratia (E. Afr., Indo-Malaya, New Guin., 
Austral., Polynesia). 


166. Punicaceae 
(Granataceae) 

Woody and sometimes spiny; leaves mostly opposite, subopposite, or fascicled, 
simple, not glandular; stipules absent; flowers terminal, solitary or clustered; 
calyx coloured, tubular, adnate to the ovary, 5-7-lobed, lobes valvate ; petals 
5-7, imbricate and crumpled in bud; stamens numerous, epigynous; filaments 
slender, free; anthers 2-locular, dorsifixed, opening lengthwise; ovary inferior , 
many-locular, loculi superposed in two series, the lower with axile , the upper 
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with parietal placentation; style slender, simple; ovules numerous on each 
placenta; fruit a spherical berry crowned by the calyx-limb; seeds numerous, 
covered with pulp; endosperm absent; cotyledons convolute. B.H. 1, 784 



Fio. 166. Punica granatum L. (Punicaccae). A, vertical section of flower. B and C, views of 
anther. D, cross-section of ovary. E, fruit to show seeds. F and G, sections of seed. 


(under Lythraceae ); E.P. 3, 7, 22. Orient to NW. India; widely cultivated.— 

Punica. 

Useful Products: Pomegranate (Punica granatum L.), Tropics and 
bub-tropics, cultivated. 


167. COMBRETACEAE 

Trees or shrubs, often scandcnt; leaves opposite, alternate, or rarely vcrticil- 
ate, simple; stipules 0; flowers spicate or racemose, mostly small, rarely 
o V, calyx-tube adnate to the ovary, limb 4-8-fid or lobed, lobes valvate; 
petals 4-5 or 0, rarely many, small, imbricate or valvate; stamens 4-10, 
rarely more; filaments injlexed in bud ; anthers versatile, didymous, opening 
engthwise by slits; disk epigynous; ovary inferior, rarely half inferior, 
-ocular; style simple; ovules 2-6, suspended from the apex of the ovary 
y slender funicles; fruit often winged, rarely dehiscent; seeds pendulous, 
without endosperm; embryo with convolute, plicate, or contorted cotyledons 

B “““ radicle - B H * ** 683 ' E P - 3 » 7 > 106 * For ke y to 8 cncra sec Exell, J. 
ot. 69, 113 (1931). Tropics, rare in Subtropics. — Combretum, Pteleopsis, 

erminalia, Anogeissus, Guiera, Lumnitzera, Laguncularia, Qui- 
squalis, See . 

^^ SEFUL Products: Bahera Tree (Tcrminalia belcrica Roxb.); Asan wood 
t • tomentosa IV. Sc A.), India ; Myrobalans or Hirda fruits (T. chcbula Retz.), 
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Fio. 167. Combretum racemosum Guill. & Perr. (Combrctaccac). A, flower. B, to show insertion 
of stamens. C, stamens. D, vertical section of ovary. E, fruit. (After Guill. & Perr.) 


India; Bois Benzoin (T. angustifolia Jacq .), Mauritius; Indian Almond (T. 
catappa L.), India. Some beautiful climbers and shade trees. 

168. Melastomataceae 

Herbs, shrubs, or trees, rarely scandent; branches opposite; leaves simple, 
opposite or verticillate, mostly with 3 to 9 longitudinal nerves, rarely pinnately 
nerved; stipules absent; flowers §, mostly very showy, actinomorphic; calyx 
tubular, free or adnate to the ovary sometimes by septa-like connexions; 
lobes imbricate or rarely valvate; petals imbricate , free, rarely united at 
the base; corona usually present between the petals and stamens; stamens 
the same as to double the number of the petals: filaments free, often geniculate 
and inflexed ; anthers 2-locular, basifixed, opening by a single pore, (rarely 2) 
rarely by 2 slits; connective often thickened at the base and produced, often 
appendaged ; ovary mostly inferior, 2- to many-locular, rarely 1-locular; style 
simple; ovules numerous, axile, rarely basal or parietal; fruit capsular or 
baccate; seeds often minute, without endosperm; embryo straight or con¬ 
forming to the shape of the seed when large. B.H. 1, 725; E.P. 3, 7, 130. 
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Fig. 168. Melastoma malabathricum L. (Mclastomataceae). A, flower, vertical section, closed. B, 
the same open. C, fruit. D, ovary cross-section. E, seed. F, ditto, vertical section. (After Baill.) 


Mainly Tropics, rare in Subtropics.— Microlicia, Pterolepis, Pleroma, 
Osbeckia, Tristemma, Melastoma, Dissotis, Monochaetum, Rhexia, Oxy- 
spora, Blastus, Sonerila, Amphiblemma, Medinilla, Oxymeris, Miconia, 
Clidemia, Ossaea, Astronia, Mourira, Memecylon, Leandra, Tibou- 
china, See . 

Useful Products: Many beautiful flowering plants, a few cultivated. 


Order 41. CELASTRALES 


Trees, shrubs, or climbers; leaves alternate or opposite, simple, not glandular; 
stipules absent or very small; flowers actinomorphic, mostly <^, often small; 
calyx imbricate or valvate; petals usually present, imbricate, free to partially 
connate; stamens definite, alternate with the petals; disk often present; ovary 
superior or partially immersed in the disk; ovules 1-2, erect or pendulous 

rom the inner angles; seeds with endosperm.—Generally distributed, but 
mostly tropical. 


e following key to the Ce/astra/e .i should be regarded as not more than tentative. The 
wh' U h Conta ' ns a remarkable range of combinations of morphological and floral features 
■-are extremely difficult to separate on a family basis in a key of this kind. 

. n ‘ ng features of the most advanced members are the enclosure of the fruit by the 
anrt r <!- ^ a * yx ' n Erylhropalaceae, and by the greatly enlarged disk in the Capusiaceae 
bcyphosteglaceae. The last named is included in this order for the first time, having 
n previously placed in Monimiaceae, Moraceae, and Flacourtiaceae. 


A. Carpels or ovary not enclosed by the disk, the latter often absent, rarely 
the fruit enclosed by the enlarged calyx: 
a - Disk absent: 

C. Stipules present though sometimes very small: 

. Leaves alternate, not prickly on the margin; petals imbricate, free; 
flowers dioecious, borne on the old wood; stamens 10; seed with 
endosperm and cordate cotyledons Pandaccae 

D. Leaves alternate, often prickly on the margin; flowers bisexual or 
unisexual; stamens usually 5-4; petals often connate Aquifoliaceae 
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DDD. Leaves opposite; petals imbricate, free or partly connate; stamens 
4; flowers in dense axillary fascicles or panicles, bisexual or 
dioecious Salvadoraceae 

CC. Stipules absent: 

E. Petals imbricate or rarely contorted: 

F. Sepals imbricate: 

G. Erect trees, shrubs, or shrublets, never climbing: 

H. Ovules spreading from the central axis; petals free to the base; 

fruit a capsule with winged seeds or a berry Koeberliniaceae 
HH. Ovules pendulous from the apex of the loculi; petals free or 
shortly connate: 

J. Peduncle not adnate to the petiole; petals often united at the base; 

embryo straight Aquifoliaceae 

JJ. Peduncle adnate to the petiole; petals free; embryo hook-like 

Cneoraceae 

GG. Climbing herbs with milky juice and cordate leaves 3-5-nerved 
from the base; stigmas very unequal Cardiopteridaceae 

FF. Sepals valvate; petals shortly connate; shrubs; stigmas equal 

Cyrillaceae 

EE. Petals valvate, often united into a tube; ovules pendulous from near 
the top of the ovary Icacinaceae 

EEE. Petals absent: 

K. Shrublets with small ericoid leaves; temperate and cold regions of 
both hemispheres Empetraceae 

KK. Trees or shrubs with larger not ericoid leaves; tropics and sub¬ 
tropics Icacinaceae 

BB. Disk present, annular or of separate glands: 

L. Leaves and inflorescence lepidote; stipules absent; flowers dioecious, in 
axillary racemes, in bud completely enclosed by the bracteole 

Aextoxicaceae 

LL. Leaves not lepidote; flowers not enclosed by the bracteole: 

M. Petals imbricate: 

N. Trees, shrubs, or climbers: 

O. Staminodes absent; disk more or less cupular or annular: 

P. Stamens 10; petals with a scale at the base Pentadiplandraceae 
PP. Stamens 4 or 5; seeds with copious endosperm Celastraceae 
PPP. Stamens 4; seeds without endosperm Salvadoraceae 

PPPP. Stamens 3; seeds without endosperm Hippocrateaceae 

OO. Staminodes present; leaves alternate; stamens opposite to the 
petals alternating with as many petaloid staminodes; disk of 
separate large glands Corynocarpaceae 

NN. Herbs with fleshy leaves; petals connivent; disk thin, lining the 
calyx-tube Stackhousiaceae 

MM. Petals valvate: 

Q. Ovary 5-locular; ovules ascending from the inner angle of the 
loculi; calyx not enlarged; racemes umbel-like on axillary peduncles; 
stipules present Goupiaceae 
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QQ. Ovary 3-locuIar; ovules axile, spreading from the inner angle; 
calyx not enlarged; seeds compressed and often winged; stipules 
small or absent Hippocrateaceae 

QQQ. Ovary 1-locular; ovules pendulous from the top of the loculus; 
calyx much enlarged and completely enclosing the fruit; stipules 
absent Erythropalaceae 

AA. Carpels enclosed by the enlarged disk which becomes a false fruit: 

R. Carpels completely immersed in the swollen disk, with 5 styles and stig¬ 
mas adnate to its inner side; stipules present, minute, caducous; flowers 
bisexual; bracts not tubular; stamens 5, free Capusiaceae 

RR. Carpels free within the swollen disk; stipules absent; flowers unisexual, 
dioecious; bracts tubular; stamens 3, connate Scyphostegiaceae 


169. Pandaceae 

Small trees; leaves alternate, simple; stipules present; flowers £ 9, dioecious; 
male flowers racemose; racemes fasciculate from the older wood; calyx 



Flo. 169. Panda oleosa Pierre (Pandaceae). A. male flower. B, flower-bud. C. female flower, 
D » ovary showing ovule. E, cross-section of same. F, fruit. G, cross-section of same. (After Pierre.) 


cupular, open in bud; petals 5, weakly imbricate; stamens 10, alternately long 
and short; anthers 2-locular, opening lengthwise; rudimentary ovary linear- 
subulate; female flowers racemose, fasciculate on the main trunk; calyx 
cupular, truncate or toothed; petals 5, imbricate; staminodes and disk absent; 
ovary subsessile, 3-4-locular; style 3-4-branched, reflexed; ovule solitary, 
pendulous from near the apex of the axis; fruit drupaceous; seed with copious 
oily endosperm; cotyledons cordate. Pierre, Dull. Soc. Linn. Paris, 2, 1255 
(1896). W. Tropical Africa.— Panda. 

170. Aquifoliaceae 
(Ilicaceae) 

Trees or shrubs, mostly evergreen; leaves alternate, simple; stipules absent 
or very small; flowers actinomorphic, or <J9. cymose, fasciculate or rarely 
solitary; calyx imbricate; petals 4-5, free or connate at the base, imbricate or 
valvate; stamens hypogynous, 4-5, rarely more, free; anthers 2-locular, 
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opening lengthwise; disk absent ; ovary 3- or more-locular; style te rmin al or 
absent; ovules 1-2 in each loculus, pendulous from the apex; fruit drupaceous, 
of 3 or more 1-seeded pyrenes; seed with copious fleshy endosperm and small 
straight embryo. B.H. 1, 356; E.P. 3, 5, 183; edn. 2, 20 b, 36. Generally dis¬ 
tributed, but rare in Africa and Australia. 

Useful Products: Common Holly (Ilex aquifolium L.), useful timber; 



Fig. 170. Ilex aquifolium L. (Aquifoliaceae). A, flower. B, vertical section of same. C, seed. 

D, vertical section of same. 

Bird-lime (from holly bark); Yerba de Mate or Paraguay Tea (Ilex para- 
guensis St. ////.), S. Amer. 

A. Petals imbricate: B. Petals free, linear; pedicels axillary, solitary; 
branches with long and short shoots— Nemopanthus (N. Amer.). BB. Petals 
connate at the base; flowers more or less cymose: C. Stamens often more 
numerous than the corolla-lobes; ovary 18-1 0-locular— Byronia (Austral., 
Polynesia). CC. Stamens as many as corolla-lobes; ovary 5-4- rarely 8-7- 
locular— Ilex (Widely distrib.). AA. Petals valvate, 6-4, free, with inflexed 
apex; stamens as many as petals— Phelline (New Caled.). For Oncotheca, 
formerly placed in this family, see Ebenaceae. 

171. Salvadoraceae 

Trees or shrubs, unarmed or with axillary spines; leaves opposite, simple; 
rudimentary stipules often present; flowers in dense axillary fascicles or 
panicles, £ or dioecious, actinomorphic; calyx 3-4-toothed; petals 4, free or 
partially connate, imbricate ; stamens 4, inserted at or near the base of the 
petals and alternate with them; filaments free or connate at the base; anthers 
2-locular, loculi back to back, opening lengthwise; disk absent or of separate 
glands between the filaments; ovary superior, 1-2-locular; style short; ovules 
erect; fruit a berry or drupe; seed erect, without endosperm; embryo 


313 


DESCRIPTIONS OF ORDERS AND FAMILIES 

with thick cordate cotyledons. B.H. 2, 680; E.P. 4, 2, 17; edn. 2, 206, 232 
(1942). Tropical Africa and Mascarene Islands, Arabia, Indo-Malaya. 
Useful Products: Tooth-brush Tree (Salvadora persica L.), E. Tropics. 



Range of the genus Azima (Salvadoraccac). 



Fig. 171. Salvadora persica L. (Salvadoraceae). A, 
vertical section of flower. B, flower. C, seed. (After 

Lc Maout Sc Decne.) 


A. Thorny shrubs; ovary 2-locular; petals and stamens free— Azima (Indo- 
Malaya, Arabia, Mascar., Trop. and S. Afr.). AA. Spineless trees and shrubs; 
ovary 1-locular: B. Petals free; stamens hypogynous, united into a tube at 
the base— Dobera (Trop. Afr., Arabia, and India). BB. Petals shortly united 
at the base; stamens united at the base with the corolla-tube— Salvadora 
(Afr., W. Asia, India). 

172. Koeberliniaceae 

Trees or shrubs, almost leafless; branches stiff, spine-tipped ; leaves alternate, 
minute, scale-like, early deciduous; stipules absent; flowers in very short 
axillary racemes, bisexual; bracts minute; sepals 5 or 4, small, imbricate; 
petals 5 or 4, hypogynous, free, imbricate, slightly clawed, deciduous, whitish; 
stamens twice as many or as many as the petals; anthers introrse, apiculatc, 
2-locular, opening lengthwise; disk absent; ovary superior, 5-2-locular,' 
shortly stipltate ; ovules numerous to several in each loculus, axile, anatro- 
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pous; style subulate, persistent; fruit a capsule or berry, few-seeded; seeds 
with very scanty endosperm ; embryo straight or much curved. See Barnhart, 
N. Amer. FI. 25, 101 (1910). N. and Central America. 



Fio. 172. Kocberlinia spinosa Zucc. (Koeberliniaceae). A, vertical section of flower. B, cross- 
scction of ovary. C, fruit. D, vertical section of fruit. E, embryo. F, fruits. 


A. Sepals, petals, and stamens 5; fruit a 5-locular capsule; seeds winged— 
Canotia. A A. Sepals 4, petals 4, stamens 8; fruit a 2-locular berry; seeds not 
winged— Koeberlinia. 


173. Cneoraceae 

Small shrublets, glabrous or clothed with medifixed hairs; flowers axillary, 
cymose, the peduncle adnate to the petiole; sepals 3-4, persistent; petals 3-4, 
elongated, imbricate; torus elongated, columnar, 3-4-grooved; stamens 3-4, 
inserted on the middle of the torus; filaments free; anthers 2-locular, opening 
lengthwise; ovary sessile on the gynophore, 3-4-locular, loculi 1-2-ovuled; 
ovules pendulous; style 3-4-lobed; fruit of 1-4 cocci, cocci drupaceous, 
globose, sometimes spuriously septate; seeds uncinately conduplicate, with 
fleshy endosperm and uncinate embryo. B.H. 1, 311 (under Simaroubaceae ); 
E.P. 3, 4, 93. Mediterranean and Canary Is.— Cneorum. 

174. Cardiopteridaceae 
(Peripterygiaceae) 

Glabrous climbing herbs with milky juice ; leaves alternate, petiolate, broadly 
cordate, entire or lobed, 3-7-nerved from the base, thinly membranous; 
stipules absent’, flowers bisexual, very small, secund in axillary branched 
cymes; bracts absent; calyx 5-partite, segments imbricate; petals hypogynous, 
connate into a 5-lobed corolla, lobes spreading, thin, imbricate; stamens 5, 
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Fro. 173. Cneorum pulverulcntum Vent. (Cneoraccac). A, flower. 
B, bud. C, vertical section of flower. D. fruit. E. vertical section 

of same. F, section of seed. (Orig.) 
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Fio. 174. Pcriplcrygium quinquclobum I/assk. (Cardiopteridaccac). A, flower-bud. B, corolla 
opened out. C, anther. D, vertical section of ovary with the peculiar unequal styles. E, fruit. 
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inserted on the corolla-tube and alternate with the lobes; filaments as long as 
the oblong, longitudinally dehiscent anthers; disk absent; ovary superior, 

1- locular ; stigmas 2, one elongated and columnar and persistent in fruit, the 
other shorty capitate and stipitate; ovules 2, pendulous from the apex of 
the loculus; fruit obovate-oblong, emarginate at the apex, indehiscent, 

2- winged lengthwise , wings broad, transversely striolate; seeds pendulous, 
linear, grooved; embryo very minute at the apex of very densely granular- 
fleshy endosperm. B.H. 1, 355; E.P. 3, 5. 257; Beccari, Nuovo G. bot. ital. 
9, 100, t. 8 (1877). Indo-Malaya.— Peripterygium {Car diop ter isy Cardio - 
pteryx). 


175. Cyrillaceae 

Shrubs; leaves alternate, simple; stipules absent; flowers actinomorphic, 
racemose; calyx 5-lobed, valvate ; petals 5, shortly connate at the base, con- 



Fia. 175. Cyrilia brevifolia N.E.Br. (Cyrillaceae). A, 
flower. B, stamens. C, ovary. D, vertical section of 

same. (After N.E.Br.) 


torted or imbricate; stamens 5 or 10, hypogynous, inserted on the receptacle; 
filaments free; anthers 2-locular, opening lengthwise; ovary superior, 2-4- 
locular; style short, with 3-1 acute stigmas or stigmas subsessile; ovules 1 or 
more in each loculus, pendulous; fruit a capsule or drupe, sometimes winged 
by the enlarged calyx; seeds with fleshy endosperm and straight cylindrical 
embryo. E.P. 3, 5, 179; edn. 2, 206, 1. America. 

A. Stamens 10: B. Calyx not enlarged after flowering, soon deciduous; 
sepals equal; stamens erect in bud; style very short and thick, divided into 3 
stigmas— Cliftonia (Southeastern U.S.A.). BB. Calyx enlarged after flower¬ 
ing and coriaceous, embracing the fruit; sepals unequal; stamens bent in bud; 
style slender, undivided— Purdiaea ( Costaea ) (West Indies and Trop. S. 
Amer.). AA. Stamens 5: C. Pedicels not articulated; style short, thick, shortly 
2-3-lobed— Cyrilla (Eastern U.S.A., West Indies, Trop. S. Amer.). CC. 
Pedicels articulated above the bracteoles; style long and undivided— Cyril- 
lopsis (Brazil). 

176. Icacinaceae 

Trees or shrubs; leaves mostly alternate t simple; stipules absent ; flowers or 
rarely unisexual by abortion, actinomorphic; calyx small, inferior, 4-5-lobed; 
lobes imbricate or rarely valvate; petals 4—5, free or united, valvate , rarely 
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Fio. 176. Leptaulus daphnoides Benth . (Icacinaceae). A. flower. B. vertical section of ovary. 

C, ovary. D, corolla with stamens. (After Hook. lc. PI.) 


absent; stamens the same number as the petals and alternate with them; 
anthers 2-locular (sometimes deeply 4-lobed); filaments often hairy below 
the anthers, free; disk rarely present; ovary 1-locular, rarely 3-5-locular; 
ovules pendulous from near the top of the ovary, usually 2; style usually short; 
fruit drupaceous, 1-locular, 1-seeded, rarely winged; seeds mostly with endo¬ 
sperm; embryo usually small, more or less straight. B.H. 1, 350 (under 
Olacaceae) ; E.P. 3, 5, 233; cdn. 2, 20 b, 322. Tropics.— Lasianthera, Gom- 
phandra, Desmostachys, Apodytes, Pennantia, Mappia, Icacina, Vil- 

LARESIA, PHYTOCRENE, IODES, SARCOSTIGMA, &C. 


177. Empetraceae 



Fio. 177. Empetrum nigrum L. (Empetraceae). A, flower. 
B, vertical section of same. C, anther. D, ovary. E, fruit. 
F, section of same. G, seeds. (After Lc Maout & Dccne.) 


Shrubs or shrublcts with small ericoid, crowded , alternate leaves pulvinatc at 
the base; stipules 0; flowers small, axillary or crowded into terminal heads, 
$ or rarely polygamous; sepals 4-6, somewhat petaloid, much overlapping 
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and sub-biseriate; petals absent; stamens 2-4, central or around the rudi¬ 
mentary ovary, hypogynous in the £ flower; filaments free; anthers 2-locular, 
small, opening longitudinally; disk 0; ovary sessile, 2-9-locular, globose; 
style short, variously divided; ovules solitary in each loculus, central, amphi- 
tropous; fruit subglobose, drupaceous, succulent, with 2 or more pyrenes 



Distribution of Empctraceac. 1, Southern limit of Empetrum nigrum; 2, E. rubrum; 3, Corema; 

4, Ceratiola. 


each with 1 seed; seeds with copious fleshy endosperm and central straight 
embryo nearly as long as the endosperm; cotyledons small. B.H. 3, 413; E.P. 
3, 5, 123. N. Temperate and Arctic, southernmost S. America and Tristan da 
Cunha (see map). 

A. Flowers axillary, solitary; stamens 3; ovary 9-6-locular— Empetrum 
(N. Temp. Zone, Antarct. S. Amer.). AA. Flowers 2-3 in the leaf-axils; 
stamens 2; ovary 2-locular— Ceratiola (Southeastern U.S.A.). AAA. Flowers 
subcapitate at the apex of the shoots; stamens often 3; ovary 2-4-locular— 
Corema (Eastern U.S.A., Spain, Portugal). 


178. Aextoxicaceae 

Tree; branches, leaves (below), and inflorescence lepidote all over ; leaves ever¬ 
green, alternate to subopposite, oblong, entire, pinnately nerved; stipules 
absent; flowers dioecious , in axillary racemes; bracts very small, rounded; 
bracteole calyptrate and completely enclosing the flower-bud^ deciduous; 
sepals 5, free, very imbricate, rounded-obovate, thin and striate, deciduous; 
petals 5, free, incurved in bud, imbricate, broadly clawed, with a thick midrib, 
at length spreading; stamens in the male 5, free, alternate with the petals and 
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between large fleshy reniform disk-glands ; anthers 2-locular, opening by pore¬ 
like slits in the upper half at the side, introrse; filaments thick and fleshy; 
rudimentary ovary small in the male flowers; female flowers with 5 broadly 
linear fleshy staminodes and disk glands as in the male flowers; ovary superior, 
globose, 1-locular with 2 pendulous ovules from near the top; style short, 



Fio. 178. Aextoxicon punctatum Ruiz A Pav. (Acxtoxicaceac). A, male flowering shoot. B, por¬ 
tion of leaf showing scales on the lower surface. C, flower-bud. D, sepal, fc, bud with bractcole 
removed. F, open male flower. G. petal. H, stamens. J. ovary, showing staminodes and glands. 

K, vertical section of ovary. L, fruits. 


appressed over the side of the ovary, shortly 2-fid; fruit ellipsoidal, black and 
smooth when dry, indehiscent; seed solitary, with ruminate endosperm and orbi¬ 
cular-cordate cotyledons. B.H. 3,285 (in Euphorbiaceae). Chile. Atx roxicoN. 

Although the family Euphorbiaceae is composed ol many very different elements which 
have probably been evolved from several separate stocks, it can well dispense with Aexloxi- 
con. The alternate, densely lepidotc leaves and inflorescence, the racemose, unisexual 
flowers enclosed in bud by the bracteole, the well-developed petals, and especially the 
ruminate endosperm, form a combination of characters not found in other Luphurbiaceae. 
I agree with Micrs that the relationship is closer with the Aquifuliaceae and Celastraceae. 
Baillon (Hist, des PI. 2, 497) referred it to the Elaeagnaceae. 


179. Pentadiplandraceae 

Arborescent shrubs or climbers; leaves alternate, simple, pinnatcly nerved; 
stipules absent; flowers polygamous, racemose, racemes axillary, short, several- 
flowered; bracts very small; sepals 5, free, valvate; petals 5, scale-like at the 
base and thicker and there loosely connivent, with a lanceolate free limb, 
Imbricate-, stamens 13-9 in the male and bisexual flowers, inserted within a 
thick broadly turbinate fleshy disk; filaments free, filiform; anthers basifixed, 
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2-locuIar, dehiscing at the side, connective rounded and produced into a knob 
at the top ; rudimentary ovary present in the male flowers, short, ovoid, with¬ 
out any styles, 5-3-locular, with 2 series of abortive ovules in each loculus; 
female flowers with about 10 filiform staminodes within the disk ; ovary 
superior, shortly stipitate, 5-4-locular, with several axile ovules in 2-3 series 



Fig. 179. Pcntadiplandra brazzeana Bail!. (Pentadiplandraceae). A, male flower. B, part of same 
showing the large disk and lower part of filaments. C, stamen. D, rudimentary ovary of male 
flower. E, petals. F, gynoecium of bisexual flower. G, cross-section of ovary. H, fruits. 


in each loculus; style single, 5-4-fid at the apex; fruit a globose berry ; seeds 
small, numerous, immersed in pulp. Hutch, and Dalz., FI. West Trop. Afr. 
1, 461, fig. 162 (1928). Tropical Africa.— Pentadiplandra. 


180. Celastraceae 

Erect trees, shrubs, or climbers; leaves alternate or opposite, simple; stipules 
small and caducous or absent; flowers mostly cymose or fasciculate , often $, 
actinomorphic, small; calyx 4-5-lobed, imbricate, very rarely valvate; petals 
5, rarely 0, imbricate or rarely valvate; stamens 4-5, rarely more, alternate 
with the petals, inserted on or below the margin of the disk; anthers 2- 
locular, opening lengthwise; disk usually present , often fleshy and flat; ovary 
superior, free or adherent to the disk, 1-5-locular; style short, more or less 
3-lobed; ovules mostly 2, from the inner angle of the loculi; fruit various; 
seeds mostly with copious fleshy endosperm and rather large straight embryo; 
cotyledons flat, foliaceous. B.H. 1, 357; E.P. 3, 5, 189; edn. 2, 206, 87. 
Generally distributed.— Euonymus, Celastrus, Maytenus, Gymnosporia, 
Elaeodendron, Lophopyxis, Microtropis ( Chingithamnus ), &c. 

Useful Products: Arabia Tea (Catha edulis Forssk .); Spindle Tree 
(Euonymus europaeus L .); Paiche wood (Euonymus europaeus, var. hamil- 
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— n.c.i. U “ w A D 

Fio. 180. Cclastrus orbiculalus Thunb. (Cclastraccac). A, flower. B, ovary. C, stamen. D, seeds. 

E, seed. F, stipule. 


tonianus), India, &c.; Kokoon Tree (Kokoona zcylanica Thw.), Ceylon; 
Euonymus bark (Euonymus atropurpureus Jacq.), U.S.A. 

181. CORYNOCARPACEAE 

Trees; leaves alternate, simple, entire; stipules absent; flowers actino- 
morphic; sepals 5, much imbricate, free; petals 5, adnate to the base of the 
sepals, imbricate; stamens perigynous, 5, inserted on the base of the petals 
and opposite to them, alternating with as many pctaloid toothed bifid clawed 



Fig. 181. Corynocarpus laevigata Forst. (Corynocar- 
paccae). A, flowers. B, single flower. C, flower 
opened to show stamens. D, stamen. E, vertical 
section of ovary. F\ seed. G, cross-scction ol same. 

(After Bot. Mag.) 

staminodes\ anthers 2-locular, opening lengthwise; disk-glands large, within 
the base and opposite to the staminodcs; ovary superior, l-2-loc;'ar; styles 
1-2, free\ ovule solitary and pendulous; fruit a drupe; seed without endo¬ 
sperm; cotyledons plano-convex; radicle minute. E.P.N., 215; E.P., cdn. 2, 

00S2 V 
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206, 22. Aru Is., New Guinea, Polynesia, New Caledonia, New Zealand, NE. 
Australia.— Corynocarpus. 

182. Stackhousiaceae 

Small herbs with a woody branched rhizome ; leaves alternate, simple, fleshy 
or leathery; stipules absent; flowers <J, racemose, spicate, or fasciculate; calyx 
tubular , lobes imbricate; petals 5, perigynous, linear or spathulate, long- 
clawed, free or claws connate into a tube but free at the base , imbricate; disk 



•Fig. 182. Stackhousia pulvinaris F. Muell. (Stackhousi¬ 
aceae). A, flower with corolla removed. B, corolla. 
C, ovary. D, section of seed. (After F. Muell.) 


lining the calyx-tube; stamens 5, erect, alternate with the petals; anthers 2- 
locular, opening lengthwise; ovary superior, 2-5-locular; styles 2-5, free or 
connate; ovules basal, solitary, erect in each loculus; fruit of 2-5 indehiscent 
1-seeded cocci; seed with fleshy endosperm and equally large straight embryo. 
B.H. 1, 371; E.P. 3, 5, 231; edn. 2, 206, 240. Philippines to Australia and 
New Zealand. 

A. Petals free, spathulate; stamens equal in length, with very short fila¬ 
ments; flowers without bracteoles— Macgregoria (Austral.). AA. Claws of 
the petals free, upper parts united into a tube; stamens unequal in length, 
with elongated filaments: B. Ovary and fruit lobed both laterally and verti¬ 
cally; style sunk between the lobes— Stackhousia (New Zeal., Austral., New 
Guin., Philipp. Is.). BB. Ovary and fruit lobed only laterally; style terminal— 
Tripterococcus (Austral.). 


183. Goupiaceae 

Trees or shrubs; leaves alternate, coriaceous, shining, entire (seedlings with 
dentate leaves), subtriplinervcd and transversely venose; stipules very narrow, 
rather long, caducous; peduncles axillary, solitary, slender, thickened towards 
the top and bearing an umbel-like cluster of very short bracteate racemes; 
pedicels slender; bracts short and triangular, hairy; calyx small, 5-lobed, 
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lobes imbricate, ovate-triangular; petals 5, very long and linear-elongate- 
lanceolate, concave, induplicate-valvate, with a long inflexed upper part which 
becomes erect or at an angle in the open flower; stamens 5, inserted on the 
margin of the disk; filaments extremely short; anthers introrse, short, with a 
thickened connective setose-pilose with deflexed or spreading hairs; loculi 
ellipsoidal, separate; disk thin and cupular, sinuate on the margin; ovary 
partly enclosed by the disk but free, depressed-globose, 5-locular; styles 5, 



Fio. 183. Goupia glabra Aubl. (Goupiaceac). A, (lower-bud. B. open flower. C. petal. D. vertical 
section of flower. E, anther. F, cross-scciion of ovary. G, fruits. H, seed. J, vertical section of seed. 


free and very divergent, subulate; ovules several ascending from the inner 
angle at base of each loculus; fruit a small globose 3-2-locular hard berry¬ 
like drupe; seeds erect, obovoid, with axile straight embryo in fleshy endo¬ 
sperm; testa slightly reticulate, pitted inside; cotyledons oblong. B.H., 369; 
E.P., edn. 2, 206, 193, fig. 60. Tropical S. America.— Goupia. 

The family Goupiaceac was described so long ago as 1869 by that great British botanist, 
John Micrs, F.R.S., who had many very original ideas about the classification of flowering 
plants, some of which have not received the attention they deserved. 

^ In his account of this small and distinct family he recounted the history of the genus 
Goupia, its sole representative. Willdcnow considered it to belong to Araliaccae. Jussieu 
placed it in RJiamnaceae, and he was followed by many other botanists. But Endlicher 
classed it among the dubious genera of Celasiraceae, and he was followed by Lindley and 
later by Bentham. In the latest classification of Celasiraceae by Loesencr, 1 it has been 
retained as a subfamily in that family. 

It seems deserving of family rank as advocated by Miers, and recently by Metcalfe and 
Chalk,* who drew attention to the peculiar structure of the petiole, which is unlike that of 
most Celasiraceae. 

The floral structure is very remarkable. The petals arc valvatc, with the upper portion 
sharply inflexed and connivent in bud, anthers subscssilc on the margin of the disk, the 

1 Locsener, Engl. E.P., edn. 2, 206, 193, fig. 60 (1942). 

1 Metcalfe and Chalk, Anal. Dicois. 1, 397 (1950). 
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connective at the top and at the back clothed with deflexed or spreading bristly hairs, and 
the quite separate short styles of the 5-lobed ovary with several ovules ascending from the 
base of each of the 5 loculi. The flowers are not truly umbellate but are arranged in closely 
contracted bracteate racemes at the end of axillary peduncles. 


184. Hippocrateaceae 1 

Mostly glabrous, small erect trees or shrubs or scandent; leaves mostly oppo¬ 
site, simple; stipules small or absent; flowers fasciculate or cymose, bisexual. 



Fig. 184. Hippocratea cymosa De Wild. & Th. Durand (Hippocrateaceae). A, flower-bud. B, 
flower. C, vertical section of same. D, stamens. E, ovary. F, cross-section of same. (After De Wild.) 


actinomorphic, mostly quite small; calyx small, 5-partite, imbricate; petals 5, 
imbricate or valvate; disk present , conical, cupular or expanded; stamens 
mostly 3, rarely 2-5, inserted on the disk, alternate with the petals; anther- 
loculi distinct or confluent; ovary superior or more or less confluent with the 
disk, 3-locular; style subulate or short, mostly 3-fid; ovules 2-10 in each 
loculus, axile, 1-2-seriate; fruit capsular and compressed, or baccate; seeds 
compressed and often winged or angular, without endosperm; cotyledons 
large, connate, thick. B.H. 1, 369 (under Celastraceae ); E.P. 3, 5, 222; edn. 2, 
20 b t 198. Tropics generally.— Hippocratea, Salacia, &c. 

185. Erythropalaceab 

Scandent shrubs; leaves alternate, entire, 3-nerved at the base, long-petiolate; 
stipules absent; flowers bisexual, very small, in lax axillary dichotomously 

1 For key to genera see Loesencr, E.P., edn. 2, 206, 205 (1942). 
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branched cymes; bracts subulate; peduncles sometimes modified into tendrils', 
calyx-tube in flower very shortly adnate to the ovary, lobes 5, short, broad, 
subimbricate, the tube becoming enlarged and enclosing the fruit ; petals 5, 
free, perigynous, valvate , smooth, spreading; stamens 5, opposite to and adnate 
to the petals', anthers ovoid, erect, connective rather thick; ovary half- 
immersed in the disk, 1-locular; style very short, conical; stigma 3-lobed; 
ovules 3-2, pendulous from the apex of the loculus; drupe pear-shaped, girt 
near the apex by the margin of the enlarged calyx which resembles a stipitate 
fruit', stone crustaceous; seed pendulous; embryo minute, within the apex of 



F« 0 . 185. Erylhropalum scandcns Btume (Erythropalaceae). A, flower. B, vertical section of 

flower. C, fruit. D, vertical section of fruit. 

fleshy endosperm. B.H. 1, 347; E.P. 3, 1, 236; E.P.N., 149; edn. 2, 206, 401. 
Tropical Asia.— Erythropalum. 

In every respect this is a very highly advanced member of the Celastrales amongst which 
it is outstanding on account of the remarkable fruit which is completely enclosed until ripe 
by the persistent enlarged calyx with its long stipe-like pedicel. 

The family was first established as such by van Tieghem 1 and supported more recently by 
Sleumer.* There are three species of the genus in Tropical Asia. Curiously enough it keys 
out and shares several characters with Vitaceae. 

186. Capusiaceae 

Trees or liancs; leaves alternate, pctiolatc, crenatc-scrratc or subentirc; 
stipules minute, caducous; peduncles axillary, short, umbelliform, flowers 
3-4; pedicels short, bracteatc; sepals 5, very imbricate; petals 5, free, imbri¬ 
cate, erect-spreading; stamens 5, inserted below and arcuate over the disk; 


1 van Tieghem, Bull. Soc. hot. Fr. 43, 128 (1900). 
* Sleumer, E.P., edn. 2, 166, 32 (1935) (in obs.). 
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anthers 2-locular, short, opening lengthwise; disk very large and hemispherical , 
resembling an ovary, entirely covering the carpels and leaving a small ostiole - 
like opening at the top through which protrudes the tip of the floral axis 
resembling a stigma; carpels embedded in the disk , the styles adnate to the 
inner wall of the disk-tube and showing as 5 penicillate stigmas; ovule 1 in 
each carpel; fruit ‘false’, i.e. composed of the much enlarged disk with a 
minute orifice at the top, pear-shaped to orbicular, crustaceous and in which 
the bony carpels radiate from the central axis; seeds with membranous testa 



Fig. 186. Siphonodon cclastroidcs Griff. (Capusiaceae). A, view of top of flower without the 
sepals showing the anthers appressed to the disk. B, sepal. C, petal. D, view of the disk from 
above showing the ‘ostiole* and the 5 stigmas. E, vertical section of flower with sepals and petals 
cut off. F, portion of same. G, the false fruit composed of the greatly enlarged disk with the little 

‘ostiole* at the top. H, cross-section of 'fruit*. (Orig.) 


and rather bony endosperm; cotyledons large, foliaceous, orbicular, sub- 
cordate at the base. Tropical Asia from Bengal and Little Cocos Island 
through Malaya to the Philippines and in E. Queensland, south to the 
Clarence River.— Siphonodon ( Capusia ). 

A very remarkable genus with probably a unique floral structure, but clearly related and 
very close to the Hippocrateaceae. See notes under Scyphostegia, p. 328. 


187. SCYPHOSTEGIACEAE 

Tree; leaves alternate, oblong-elliptic, rounded at the base, acuminate, serru- 
late-crenate, pinnately nerved, with numerous transverse nerves; stipules very 
small, caducous; flowers dioecious, in axillary and terminal racemes; these 
composed of tiers of tubular bracts , the male with 3-4 tiers, the female with 
2 tiers, each bract embracing a single flower; male flowers pedicellate within 
the bracts, pedicel 2-nerved; calyx tubular, 6-lobed, lobes in 2 series, imbri- 



Fio. 187a. Scyphostegia borncensis Slap/ (Scyphostcgiaceac). A, male flowering shoot. B, male 
raceme. C, female flowering shoot. D, false fruit (enlarged swollen disk, according to the writer's 

interpretation^. (Orig.) 
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cate ; at the foot of the staminal column 3 large fleshy glands', stamens 3, 
united in a column produced at the apex beyond the 3 extrorse 4-locular 
anthers, these dehiscing by slits lengthwise; female perianth of 6 free seg¬ 
ments; within these a large globular fleshy disk with several inflexed stigma¬ 
like rays but no apparent stigmas, and with an aperture (‘ostiole’) in the 
middle; carpels numerous, free on a wide basal receptacle , stipitate, with 3 
partly adnate hyaline lobules from the receptacle at the base and with a sub- 
terminal stigma; fruits a bunch of narrow achenes enclosed by the greatly 



Fig. 1876. Scyphostegia borneensis Slap/ (Scyphostcgiaceae). A, male raceme. B, lower bract 
opened out. C, bracts and male flower. D, abortive stamen outside one of the bracts. E, vertical 
section of male flower. F, female flower. G, vertical section of female flower. H, vertical section 
of disk with free carpels. J, fruiting carpel. K, vertical section of same with embryo. (Orig.) 


enlarged disk , hairy; ovule 1 in each achene, erect; embryo large; cotyledons 
2, ovate; endosperm scanty. Borneo. —Scyphostegia. 

Stapf, Trans. Linn. Soc., scr. 2, 4, 217, t. 17 (1894); Baehni, ‘Note sur les inflorescences 
male et femclle du Scyphostegia borneensis Stapf’, Ber. schweiz. bot. Ges. 48, 22 (1938); 
Swamy, ‘On the floral structure of Scyphostegia ’, Proc. Nat. Hist. Sci. India, 19, no. 2,127 
(1953). 

As may be gathered from the description above, I am not now in any doubt as to the 
correct interpretation of the floral structure of this most interesting Bornean genus on which 
I ventured to found a separate family in my first edition of this work. At that time only 
female flowers were known, and I hazarded the opinion that when male flowers were avail¬ 
able the genus might prove to belong to Moraceae. That surmise has proved very wide of 
the mark. 

Since then excellent dried and spirit material has been collected, and a comprehensive 
account with excellent figures was published by Swamy (see above). I am not happy, how¬ 
ever, about his interpretation of the structure of the female flower. He considers the large 
fleshy globose organ to be a 1-locular ovary containing a large number of ovules on a wide 
basal placenta. 

An equally feasible view, however, is that it is a very large fleshy disk, as suspected by 
Stapf (not a fig-like receptacle as I suggested previously), enclosing a number of free carpets, 
each with a short stipe to which adhere lobules from the receptacle, with a subterminal 
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stigma, and a solitary erect ovule. At Kew there is now a dried rather mutilated ‘fruit’ from 
which protrude a number of hairy achenes (scarcely seeds). 

I have come to this more definite conclusion on comparing the female flower with the 
flowers of Siphonodon ( Capusia) related to Hippocraiea in the Celasirales, in which the disk 
completely encloses the carpels and forms a false fruit after the manner of a fig (Ficus) (see 
figure 186). But a fig, of course, is a modified inflorescence. 


Order 42. OLACALES 

More or less as in Celastrales’, petals mostly valvate, sometimes more or less 
connate, rarely absent; ovules pendulous from the apex of the ovary or the 
top of a basal placenta.—Mainly Tropics. 

A. Leaves without stipules: 

B. Stamens free, not united into a column: 

C. Ovary superior to semi-inferior; petals present; stamens opposite the 
petals: 

D. Disk annular, more or less adherent around the base of the ovary 
(perigynous); calyx small, lobed Olacaceae 

DD. Disk of separate glands or parts only united at the base but not 
adherent to the ovary (hypogynous); calyx very small or almost 
absent Opiliaceae 

CC. Ovary inferior; indumentum of stellate hairs or forked hairs; petals 
absent; stamens opposite the sepals, free; disk absent 

Octoknemaceae 

BB. Stamens united into a column; fruit a drupe more or less enclosed by 
the large accrescent calyx; disk-glands outside the stamens 

Aptandraceae 

AA. Leaves with small and sometimes very caducous stipules: 

E« Sepals and petals indistinguishable from each other; disk-glands oppo¬ 
site to the valvate petals; flowers in globose umbels; ovary with a free 
basal placenta; staminodcs absent Dipentodontaceae 

EE. Sepals and petals distinct from each other; petals imbricate; flowers 
in slender catkin-like racemes; ovary with a slender free-central 
placenta; staminodcs 5 Medusandraceae 


188. Olacaceae 

Trees, shrubs, or climbers; leaves alternate, simple; stipules absent ; flowers 
actinomorphic, usually and small; calyx-lobes imbricate or open in bud; 
petals free or variously connate, valvate', disk various, often annular; stamens 
free, the same number as and opposite to or fewer or more numerous than 
the petals, some often without anthers; anthers 2-locular, opening lengthwise 
°r by pore-like slits; ovary superior or slightly immersed in the annular 
disk, 1-3-locular, sometimes imperfectly so; style simple, with a 2-5-lobcd 
stigma; ovules 1-5 from the apex of the central placenta of the 1-locular 
ovaries, or pendulous from the inner angle of the 2- or more-locular 
ovaries; fruit often drupaceous; seeds with copious endosperm and small 
or medium-sized straight embryo. B.H. 1, 342, partly; E.P. 3, 1, 231. 
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Tropics and Subtropics.— Heisteria, Ximenia, Olax, Liriosma, Strombosia, 

SCHOEPFIA, BrACHYNEMA, ANACOLOSA, &C. 



Fro. 188. Anacolosa dcnsiflora Bedd. (Olacaccac). A, 
flower. B. same, petals removed. C, stamen. D, vertical 
section of ovary. E, ovary. F, petal. G, cross-section 

of ovary. 

189. Opiliaceae 

Trees, shrubs, or woody climbers; leaves alternate, simple; stipules absent; 
flowers mostly 9 , actinomorphic; calyx minute ; petals 4-5, free or more or 
less united; stamens as many as the petals and opposite to them, free or 
united to the base of the petals; anthers 2 -locular, opening lengthwise by slits; 
disk-glands alternating with the stamens; ovary superior or semi-inferior, 1 - 
locular ; stigma sessile or style slender; ovule solitary, pendulous or erect; 
fruit drupaceous , often fleshy; seed with copious endosperm and rather small 
embryo. B.H. 1, 349; E.P. 3, 1, 240 (under Olacaceae ). Tropical Asia and 
Africa; rare in Tropical America (Brazil). 

A. Flowers racemose: B. Racemes not covered by large bracts when young 
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and not caterpillar-like: C. Flowers bisexual: D. Petals free— Urobotrya 
(Trop. Afr.). DD. Petals united— Cansjera (Trop. Asia, NE. Austral.). CC. 
Flowers dioecious; male petals free, female flowers without petals— Ago- 
nandra (Trop. S. Amer.). BB. Racemes covered by large imbricate bracts 
when young and resembling caterpillars; petals free: E. Filaments short and 
flattened; fruits ellipsoidal— Lepionurus (Trop. E. Asia). EE. Filaments fili¬ 
form: F. Flowers bisexual; fruits ellipsoidal— Opilia (Trop. Afr., Trop. Asia, 
NE. Austral.). FF. Flowers dioecious; fruits subglobose— Gjellerupia (New 
Guin.). AA. Flowers umbellate or subumbellate —Rhopalopilia (Trop. Afr.). 
AAA. Flowers paniculate: G. Petals present; filaments very short —Melientha 
(Indo-China). GG. Petals absent; bracts minute; filaments filiform— Cham- 
pereia (Malaya). 



Fio. 189. Cansjera timorensis Decne. (Opiliaceae). A, flower. B, vertical section of same. 

C, section of seed. D, fruit. 


190. OCTOKNEMACEAE 

Trees or shrubs; leaves alternate, simple, with stellate hairs; stipules absent; 
flowers unisexual, in axillary racemes; petals absent; male flower: sepals 5, 



flo°’ ,9 r- 0clo,cnema gabonensis Pierre (Oclokncmaccac). A, leaf showing stellate hairs. B, male 
uower. C, vertical section of same. D. anther. I;, female flower. F. vertical section of ovary. 

G, fruit. H, seed. (Alter Pierre, partly.) 
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valvate; stamens 5, opposite the sepals, free; rudimentary ovary present; 
female flower: sepals 5, valvate; no staminodes or disk; ovary inferior, 
1-locular; style very short, 3-5-lobed, lobes bifid; ovules 3, at the apex 
of a basal thread-like placenta which reaches and is adnate to the top 
of the ovary; fruit drupaceous, with a single seed; endosperm slightly 
ruminate, with small embryo, the radicle much longer than the coty¬ 
ledons. Engl, and Gilg, Syllabus , edns. 9 and 10, 187 (1924). W. Tropical 
Africa. 

A. Inflorescence mostly unbranched, usually axillary; indumentum stellate; 
drupes small (up to 3 cm long)— Octoknema. AA. Inflorescence paniculate; 
on the older part of the branches; hairs simple, forked, or stellate; drupes 
larger (9-15 cm)— Okoubaka. 

191. Aptandraceae 

Trees; leaves alternate, entire, pinnately nerved; stipules absent; flowers 
bisexual or unisexual, in short axillary racemes or clustered in short axillary 
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The presence on both sides of the mid-Atlantic of the small and homogeneous genus Aptandra 
(Aptandraceae) lends strong support to the Wegener theory of continental drift. 


panicles; calyx very small, at most denticulate, becoming much enlarged and 
persistent in fruit ; petals 5-4 in the bisexual flowers, or 8-6 in the female 
flowers, free, valvate, glabrous inside; disk present between the petals and 
stamens, annular or divided into lobes between the petals; stamens 5-4, 
within the disk; filaments united into a column aroutid the style , with as many 
sessile anthers in a whorl at the top; anthers extrorsely reflexed, 2-locular; 
ovary superior, sessile within the staminal column, 2-1-locular; ovules pendu¬ 
lous from the free top of the central placenta ; style elongated within the 
staminal column and subentire or stigmas sessile on the ovary; fruit a drupe, 
more or less enclosed by the large accrescent calyx', exocarp fleshy, endocarp 
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woody; seed spuriously erect, with oily endosperm and very small embryo.— 
Tropics. 

A. Disk Iobed between the petals; style elongated within the staminal 
column; flowers in panicles: B. Calyx in fruit not splitting into segments; 
ovary 2-locular to nearly the apex— Aptandra (Trop. Amer., W. Trop. A fr.) 



Fig. 191. Ongokea kamcrunensis Engl. (Aptandraccac). 

A f flower-bud. B, vcrlical section of flower. C # calyx 
and staminal column. D, fruit enclosed by the enlarged 
calyx. E, vertical section of fruit. 

BB. Calyx in fruit splitting into segments; ovary 1-locular— Ongokf:a (Trop. 
Afr.). AA. Disk annular; stigmas sessile on the ovary; flowers dioecious, in 
short axillary racemes—H armandia (Malaya, Indo-China). 


192. Dipentodontaceae 

Small tree or shrub; leaves alternate, elliptic to ovate-elliptic, denticulate, 
pinnately nerved; stipules lanceolate, caducous; flowers small, bisexual, about 
25-30 in axillary pedunculate globose umbels at first surrounded by an in¬ 
volucre of 4-5 small bracts; pedicels jointed in the middle; calyx cupular at 
the base; segments 7-5, free, linear, valvatc; petals 7-5, indistinguishable 
from the calyx-segments; disk-glands 7-5 opposite the same number of petals; 
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stamens 7-5, alternate with the petals, free, erect; anthers ellipsoidal, 2- 
locular, opening by slits lengthwise; ovary superior, imperfectly 3-locular at 
the base, 1-locular above; ovules 2 in each loculus, axile at the top of a free 



Fig. 192. Dipentodon sinicus Dunn (Dipentodontaceae). A, flowers. B, stamen. C, ovary and 
style. D, vertical section of ovary. E, fruit. F, seed with abortive ovules. 


basal placenta; style straight, undivided; stigma small, subdiscoid; capsule 1- 
locular, obovoid, tardily dehiscent; seed 1, erect on the thickened columella; 
testa slightly reticulate, coriaceous. SE. Asia.— Dipentodon. 

Represented by a single genus and species, Dipentodon sinicus Dunn, distributed from 
SE. Tibet and Upper Burma through Yunnan and Kweichow to Kwangsi; doubtfully 
placed by Dunn in the Celastraceae (Kew Bull. 1911, 310), and later raised to family rank 
by Merrill. Merrill came to the conclusion that the genus could not be retained in the 
Celastraceae and placed the new family in the Rosales (of the Engler and Prantl system), 
between the Hamamelidaceae and the Rosaceae. At the same time he called attention to the 
similarity of the perianth to that of Homalium in the Flacourtiaceae, but said that ‘the floral 
structure otherwise forbids this disposition of the genus’. 

Metcalfe and Chalk ( Ariat. Dicots. 1, 126) included the genus in the Flacourtiaceae as 
advocated by T. A. Sprague (ined.) and because of the wood anatomy. Merrill, however, 
stated that Record, to whom wood specimens were submitted, reported that its anatomical 
characters indicated the Hamamelidaceae, a view also confirmed by I. W. Bailey, though the 
latter pointed out that the floral structure was very different, whilst the internal structure of. 
the leaves and the structure of the hairs are not typical for the Hamamelidaceae. 

The sepals and petals of Dipentodon are very remarkable in that they are not distinguish¬ 
able from each other, a feature, it is true, that is found in some genera of Flacourtiaceae. 
The sepals and petals in some of that family, however, are spirally arranged, whereas in 
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Dipentodon they are valvate. And, furthermore, a free-basal placenta is quite unknown in 
Flacouriiaceae. This type of placentation, however, is quite a common feature in Olacales, 
and Dipentodon is perhaps best regarded as an advanced member of that group. 


193. Medusandraceae 1 

Tree; leaves unifoliolate (?), alternate, remotely and minutely crenulate, pin- 
nately nerved, the lower nerves subopposite, transverse nerves numerous and 
parallel; petiole tumid at the apex; stipules small and very caducous; flowers 
bisexual, in slender axillary pendulous calkin-like racemes on the young shoots 
or from the axils of fallen leaves; racemes solitary or paired, shortly tomen- 
tellous; bracts very small, soon caducous; sepals 5, open in bud , free or nearly 
so; petals 5, free, imbricate, small, with a single nerve in the middle; fertile 
stamens 5, opposite the petals , erect in bud, free from each other but filaments 
slightly adnate to the base of the petals; anthers 4-locular, introrse, the outer 
(abaxial) loculi by an outwardly recurved valve, the inner (adaxial) loculi by 
an inwardly recurved valve; staminodes 5, longer than the fertile stamens, 
opposite the sepals, the filaments tomentellous, indexed at the apex, much 
elongated in the open flower , with an abortive 4-locular anther at the apex; 
ovary superior, 1-locular, composed of 3-4 carpels, with a slender/ree central 
placenta ; ovules 8-6 from the apex of the placenta , pendulous, anatropous, 
micropyle superior; stigmas usually 3 (-4), widely separate; fruit subtended 
by the persistent reflexed sepals at the base, broadly ovoid-globose, umbonate, 
capsular, 4—3-valved or sometimes spuriously 2-valved through coalescence; 
seed solitary, pendulous, large, more or less rugose; endosperm copious, 
slightly ruminate ; embryo small, straight, near the edge of the endosperm. 
Tropical W. Africa (British Cameroons).— Medusandra. 

1 I cannot agree that Soyauxia Oliv., hitherto included in Passifloraceae, should be 
associated with Medusandra, as suggested by Brenan (Kew Bull. 1952, 228, figs. 1-2, and 
loc. cit. 1953, 507, fig. 1). The following differences, in my opinion, far outweigh their 
resemblances, and are much more than generic: 



SOYAUXIA 

MEDUSANDRA 

Leaves 

Simple, entire, with numerous 

Unifoliolate (?), crcnatc, long- 


nerves 

pctiolatc (petiole with a pul- 
vinus at the top, a common 
feature in unifoliolate leaves) 

inflorescence 

Spicate 

Racemose, pendulous, racemes 
in pairs 

Sepals 

Imbricate in bud 

Open in bud 

Stamens 

Very numerous, all fertile; no 

Five fertile opposite the petals; 

Styles 

staminodes 

5 staminodes opposite the 
sepals 

Three, long and divergent 

Three, very short 

Disk 

rn m £ 

Present, annular 

Absent 

Wood anatomy 

No secretory canals 

Secretory canals present in the 
pith 


Any one of these characters taken by itself would not necessarily amount to very much 
out in combination with the other differences seem to be of greater importance. 



Fig. 193. Mcdusandra richardsiana Brenan (Medusandraceae). A, flower-bud. B, flowers young 
and older. C, stamen and petal. D, vertical section of ovary. E, fruit. F, young seed. 
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Order 43. SANTALALES 

Trees, shrubs, or herbs, often parasitic; leaves mostly opposite, sometimes 
reduced to scales; stipules absent; flowers actinomorphic; calyx valvate or 
open, often reduced; petals present or absent; stamens definite, opposite the 
calyx-lobes, or opposite the petals when latter present; disk often present; 
ovary inferior; placentation axilc or at the top of a basaf placenta; ovules 
few; seeds with abundant endosperm and straight embryo.—Mainly Tropics. 

A. Petals present, free or united into a tube often split down one side; 

stamens opposite the petals Loranthaceae 

AA. Petals absent: 

B. Stamens twice as many as the calyx-lobes Grubbiaceae 

BB. Stamens the same number as the calyx-lobes and opposite to them or 
calyx absent: 

C. Not parasites, or if so then with chlorophyll; ovules 1-3, pendulous 
from a free basal placenta; seeds without testa Santalaceae 

CC. Parasites destitute of chlorophyll: 

D. Ovules 3 from the apex of a central placenta; undershrubs parasitic 
on trees; flowers minute or in small catkins Myzodendraceae 

°D. Ovule solitary, mostly pendulous from the apex of the ovary or 
loculus; fleshy herbs, parasitic on roots; flowers densely crowded 
into inflorescences Balanophoraceae 


194. Loranthaceae 

Shrubs parasitic on trees or very rarely erect terrestrial trees or shrubs; leaves 
mostly opposite or whorled, simple, entire, sometimes reduced to scales; 



• 194. Viscum bolleanum Seem. (Loranthaceae). A, shoot. B. male flowers. C, single male 
ower. D, fruits. E, female flowers. F, single female flower. G and H, fruit. I, vertical section of 
fruit. J, cross-section of same. K, embryo with one cotyledon removed. (After Seem.) 


stipules absent; flowers actinomorphic, or £ 9, often very brightly coloured; 
perianth double or apparently single by suppression of calyx-rim; calyx adnate 
to the ovary, annular or cupular or obscure; petals free or united into a tube 
often split down one side; stamens the same number as the petals and inserted 
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on them or at their base; anthers normally 2-locular, sometimes I-locular 
by the confluence of the loculi, opening lengthwise or by terminal pores or 
transverse slits, sometimes transversely locellate; disk present or absent; rudi¬ 
mentary ovary often present in the male flowers, staminodes in the female; 
ovary inferior ; ovules mostly not distinct; style simple or absent; fruit a berry 
or drupe; seed solitary, devoid of testa; endosperm mostly copious; embryo 
large, sometimes up to 3 in one seed. B.H. 3, 205; E.P. 3, 1, 156. Mainly 
Tropics.— Loranthus, Viscum, Dendrophthora, Phoradendron, &c. 
Useful Product: Mistletoe (Viscum album L.). 

195. Grubbiaceae 

Shrubs; leaves opposite , simple, linear; stipules absent; flowers <J, small, 
arranged in small axillary bracteate cones; calyx adnate to the ovary; seg¬ 
ments 4, valvate ; petals absent; stamens 8, 4 at the base of the lobes and 4 
alternate and slightly shorter; anthers small, opening laterally; disk hairy; 



Fio. 195. Grubbia rosmarinifolia Thunb. (Grubbiaceae). A, node. Al, leaves. B, flower. 

C, vertical section of same. D> stamen. (Orig.) 
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ovary inferior , at first 2-locuIar; style bifid at the apex; ovules 2, pendulous 
on a central placenta or the latter sometimes adnate to the ovary wall; fruit 
a drupe; seed 1, with a thin testa and fleshy endosperm; embryo linear, 
central, subterete, the radicle much longer than the cotyledons. B.H. 3, 231 
(under Santalaceae); E.P. 3, 1, 228. S. Africa.— Grubbia. 


196. Santalaceae 

Trees, shrubs, or herbs, sometimes parasitic on trees or roots; leaves alternate 
or opposite, entire, sometimes reduced to scales; stipules absent’, flowers often 



Fio. 196. Santalum album L. (Santalaceae). A, section of flower. B, sepal and stamen. C, fruit. 

D, section of fruit. 


greenish, $ or <$ 9,actinomorphic; calyx green or petaloid, often fleshy, adnate 
o the ovary; lobes 3-6, valvate or slightly imbricate; petals absent; stamens 
e same number as the calyx-lobes and opposite to them; anthers 2-locular, 
opening lengthwise; disk cpigynous; ovary inferior or half inferior, 1-locular; 
? y |e , more or Jess simple; ovules 1-3, pendulous from a basal placenta ’, fruit 
jn chiscent, nut-like or drupaceous; seed without a testa; endosperm copious, 
p e p> J embr y° often oblique, straight; cotyledons mostly terete. B.H. 3, 217; 
y’ ■*’ J> 202. Widely distributed in Tropical and Temperate Regions.— 
hesium, Comandra, Santalum, Colpoon, Buckleya, Osyris, Lepiomeria, 

Exocarpus, & c .> 

Useful Products: Sandalwoods : Sandwich Is. (Santalum frcycine- 
lanum Gaud.)-, Fiji (S. yasi Seem.); India and Malaya (S. album L.)\ Austral, 
ucarya spicata (R. Br.) Sprague & Summer Hayes). Bark Bosch or Cape 
umach (Colpoon compressum Berg.). 

197. M YZODENDR ACEAE 

Undershrubs parasitic on trees; leaves alternate, small or reduced ; flowers 
ecious, minute, ebracteatc, or arranged in small catkins; male flower with- 

1 For Champereia see Opitiaceae (p. 331). 
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Fig. 197. Myzodendron punctulatum Banks & Solancl. (Myzodendraceae). A, male shoot. B, male 
inflorescence. C, male flower and bract. D, male flower. E, female shoot. F, female inflorescence. 
G, ovary. H, vertical section of same. I, vertical section of fruit. J, seed with abortive ovules at • 

top. K, fruit with ciliate setae. L, section of seed. (After Hook.) 


out a calyx or corolla ; stamens 2-4, around a small disk; filaments slender; 
anthers 1 -locular, opening by 2 valves ; female flower: calyx adnate to the 

ovary and free at the top; no petals or stami- 
nodes; ovary inferior, 1-Iocular, crowned by 
an obscure disk; style thick, with 3 stigmas; 
ovules 3, pendulous from the apex of a thick 
central placenta ; fruit small, nut-like; seed with 
fleshy endosperm and fleshy central embryo. 
B.H. 3, 229 (under Santalaceae ); E.P. 3, 1, 198. 
Temperate S. America.— Myzodendron. 

198. Balanophoraceae 

# 

Fleshy herbs parasitic on roots, annual or 
perennial, destitute of chlorophyll and stomata; 
flowers $, very rarely densely crowded 
into unisexual or androgynous inflorescences; 
S flowers without or with a valvate 3-8-lobed 
perianth; stamens 1-2 in the achlamydeous 
flowers, in those with a perianth often equal in 
number to and opposite the lobes; filaments 
free or connate; anthers 2-4-locular or with 
many loculi, free or connate, opening by pores 
or slits; ovary 1-3-locular, adnate to the peri¬ 
anth when present; styles 1-2, terminal or rarely 
the stigma sessile and discoid; ovule solitary in 
each loculus, mostly pendulous, nude or with a single integument; fruit 
small, nut-like, 1-locular, 1-seeded; seeds with abundant endosperm, and 



Fig. 198. Mystropctalon thomii 
Harv. (Balanophoraceae). A, male 
flower. B, calyx. C, female flower. 









DESCRIPTIONS OF ORDERS AND FAMILIES 341 

very small embryo, inch Cynomoriaceae. B.H. 3, 232; E.P. 3, 1, 243. Mainly 
Tropics and Subtropics.— Cynomorium, Sarcophyte, Balanophora, Thon- 

NING1A, SCYBALIUM, HELOSIS, CORYNAEA, &C. 


Order 44. RHAMNALES 

Trees, shrubs, or climbers; leaves alternate or opposite, simple to compound, 
mostly stipulate; flowers more or less as in Celasirales (p. 309), but stamens 
opposite the petals or alternate with the sepals when petals absent; petals imbri¬ 
cate or valvate, rarely absent; seeds with copious or scanty endosperm, some¬ 
times ruminate; embryo usually straight.—Tropics and Temperate Regions. 

A. Calyx-lobes imbricate; leaves pellucid-punctate; ovules numerous on axile 
placentas Heteropyxidaceae 

AA. Calyx-lobes valvate or calyx open in bud; ovules 1-2, erect: 

B. Leaves lepidote or stellate-pubescent Elaeagnaceae 

BB. Leaves not as above and not pellucid-punctate; inflorescence axillary, 
not leaf-opposed; fruit mostly drupaceous Rhamnaceae 

BBB. Leaves often pellucid-punctate; inflorescence leaf-opposed; peduncles 
often tendriliform; fruit baccate Vitaceae 


199. Heteropyxidaceae 

Trees; leaves alternate, pellucid-punctate ; stipules absent; flowers paniculate, 
** actinomorphic; calyx 5-lobed, lobes imbricate; petals 5, shortly clawed, 



Flo. 199. Heteropyxis canescens Oliv. (Heteropyxidaceae). A, leaf. B, flower. C, petal. D, vertical 

section of ovary. E t fruil. (After Hook. Ic. PI.) 


K and-dotted\ stamens 5, opposite the petals', anthers oblong, 2-locular, open- 
mg engthwise; ovary superior, 2-3-Iocular, style single, with capitate stigma; 
ovules numerous, on axile placentas; fruit a small capsule, loculicidally 2-3- 
va ved; seeds without endosperm; cotyledons flat, with stout straight radicle. 
• • 785 (under Lythraceae); E.P.N. 335. SE. and E. Tropical Africa.— 

Heteropyxis. 
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200. Elaeagnaceae 

Trees or shrubs with lepidote or stellate indumentum ; leaves alternate, rarely 
opposite, entire; flowers £ or <$ ?, often dioecious, solitary, fasciculate, spicate, 
or racemose; calyx tubular, hypogynous, constricted and persistent around 
the ovary, 2-4-lobed or rarely truncate, valvate ; stamens inserted in the tube 



Fig. 200. Hippophac rhamnoidcs L. (Elaeagnaceae). A, female flower. A 1 , fruit., B, section of 

same. C, section of seed. D, male flower. (Orig.) 


of the calyx or at the base in the <£, 4 and alternating with the lobes or 8 
alternate and opposite; filaments free; anthers 2-locular, opening lengthwise; 
no staminodes in the $ flower; ovary sessile at the base of the calyx, 1-locular; 
style terminal, linear, stigmatose on one side; ovule 1, basal, erect, anatro- 
pous; fruit enclosed by the persistent berry-like thickened calyx; seed erect, 
with scanty or no endosperm, straight embryo, and thick fleshy cotyledons. 
B.H. 3, 203; E.P. 3, 6a, 246. N. Temperate Zone, Tropical Asia to Australia. 

Useful Products: Trebizonde Dates (Elaeagnus angustifolia L.), Eur. 
to N. Asia; Buffalo berries (Shepherdia argentea Nutt.), N. Amer. 

A. Leaves alternate; stamens 4: B. Flowers bisexual or polygamous; calyx- 
tube elongated much beyond the ovary, 4-lobed— Elaeagnus (Mediterr. 
Reg., Asia, NE. Austral., N. Amer.). BB. Flowers unisexual, mostly dioe¬ 
cious; calyx-tube short, 2-lobed— HippophaE (Eur., Asia). AA. Leaves oppo¬ 
site; stamens 8; flowers dioecious, with 4 sepals— Shepherdia (N. Amer.). 
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201. Rhamnaceae 

Trees or shrubs, very rarely herbs, sometimes scandent; leaves simple, alter¬ 
nate or opposite; stipules mostly present; flowers mostly cymose, small, <f, 
rarely polygamous-dioecious; calyx tubular, 4-5-Iobed, lobes valvate ; petals 
4 or 5, or absent, small; stamens 4—5, opposite to and often embraced by the 
petals; anthers 2-locular, opening lengthwise; disk mostly present, perigynous, 
sometimes lining the calyx-tube ; ovary sessile, free or sunk in the disk, 2-4- 



FiO. 201. Gouania corylifolia Raddi (Rhamnaceae). A. stipule. B. young flower. C, open flower 

from above. D, vertical section of flower. E. fruit. 


locular; style shortly lobed; ovules solitary, rarely paired, erect from the base, 
anatropous; fruit various, often drupaceous ; seed mostly with copious endo- 
sperrn and i argc straight embryo. B.H. 1, 371; E.P. 3, 5, 393. Mostly Tropics 
n Temperate Regions.— Vfntilago, Paliurus, Zizyphus, Berchemia, 
khamnus, Hovenia, Ceanothus, Scutia, Sageretia, Coi.ubrina, Phylica, 
LPHITONIA, Pomaderris, Spyridium, Cryptandra, Colletia, Discarja, 

Gouania, &c. 

Useful Products: Popli-chekkd root bark (Vcntilago madcraspatana 
or ^ru; L° te fruit (Zizyphus lotus Lam .), Mcditcrr.; Indian Jujube 

DC\ o 6 Date (Z - j u J uba Lam.); Cascara Sagrada (Rhamnus purshiana 
Pac 'fi c N. Amer.; Alder Buckthorn (Frangula alnus Mill.), Eur. to 
r v r *^’ S°P Green pigment from berries of Buckthorn (Rhamnus catharticus 
reel’- C ° ral Tree (Hovenia dulcis Thunb.), E. Asia; Mabee bark (Ceanothus 
Wcsuli'dict 7 ^ 7 ’^ Tr ° P ' Amcr,; Chew Stick ( Gouania domingensis L.), 
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202. VlTACEAE 
(Ampelidaceae) 

Mostly climbing shrubs (by tendrils) or small trees, nodose or jointed, often 
with watery juice; leaves alternate or the lower sometimes opposite, simple or 
variously compound, often pellucid-punctate; stipules petiolar or absent; 
flowers $ or $ $, actinomorphic, small, in leaf-opposed spikes, racemes, 

0 



Fig. 202. Cissus discolor Planch. (Vitaceae). A, branch show¬ 
ing tendril. B, flower. C, stamen. D, ovary. (After Bot. Mag.) 


panicles, or cymes; peduncles often cirrhose ; calyx small, entire or 4-5- 
toothed or lobed; petals 4-5, free or united, caducous, valvate; stamens 4-5, 
opposite the petals, inserted at the base of the disk; anthers free or connate, 
2-locular, opening lengthwise; disk intra-staminal, mostly very distinct; ovary 
2-6-locular, loculi 1-2-ovuled; style short; stigma capitate or discoid; fruit 
baccate, often watery, 1-6-locular; seed with copious sometimes ruminate 
endosperm and small embryo. B.H. 1, 386; E.P. 3, 5, 427. Tropics and 
Warm Temperate Regions.— Vitis, Cissus, Ampelocissus, Parthenocissus, 
Pterisanthes, Leea. 

Useful Products: Grape Vine (Vitis vinifera Z,.); various forms 
producing Muscatels , Sultanas, Raisins , Currants, Wines, Grape Sugar, 
&c. Ornamental climbers: Virginia Creeper (Parthenocissus tricuspidata 
Planch.), &c. 
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Order 45. MYRSINALES 

Leaves mostly gland-dotted; stipules absent; flowers small; petals united, 
rarely free, usually contorted or imbricate; stamens the same number as and 
opposite the corolla-lobes, usually epipetalous; anthers opening lengthwise or 
by apical pores; ovary superior to half-inferior, with numerous ovules on a 
free-basal placenta.—Mostly Tropics. 

A. Seeds with endosperm, short and with a short embryo; cotyledons not 
connate; anthers not transversely septate; fruit mostly indehiscent: 

B. Anthers introrse; staminodes absent; leaves punctate or with schizo- 
genous lines Myrsinaceae 

BB. Anthers extrorse; staminodes alternate with the corolla-lobes 

Theophrastaceae 

AA. Seeds without endosperm, very elongated; embryo long and arcuate, 
germinating within the pericarp of the fruit; cotyledons connate into a 
tube around the plumule; anthers introrse, loculi transversely septate; 
fruit a capsule Aegicerataceae 

203. Myrsinaceae 

Trees, shrubs, rarely subherbaceous; leaves alternate, rarely subopposite or 
subverticillate, simple, punctate or with schizogenous lines; stipules absent; 



Fig. 203. Ardisia humilis Vahl (Myrsinaceae). A, hud. B, vertical 
lection of same. C, stamens. D, ovary. I*, transverse section of 

same. (After Dc Wild.) 


flowers small, $ or rarely dioecious, in racemes or panicles; sepals free or 
connate, often punctate , valvate, imbricate , or contorted , persistent; corolla 
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rotate or tubular, rarely the petals free; lobes contorted, imbricate or rarely 
valvate; stamens opposite the petals and the same number; filapients adnate 
to the corolla or rarely almost free; anthers introrse, opening lengthwise or 
by apical pores ; ovary superior or half-inferior, 1-locular, style simple, some¬ 
times capitate; ovules numerous on a free-basal placenta ; fruit a berry or 
drupe, rarely irregularly dehiscent; seeds with smooth or rarely ruminate 
endosperm with the embryo sometimes placed transversely, straight or arcu¬ 
ate. B.H. 2, 639; E.P. 4, 1, 84. Mainly Tropics.— Maesa, Myrsine, Cybi- 
anthus, Embelia, Conomorpha, Ardisia, &c. 


204. Theophrastaceae 

Trees or shrubs; leaves alternate, in false whorls at the ends of the shoots, 
entire or spinose-serrate, sometimes very pungent at the apex, pinnately 



nerved; stipules absent ; inflorescence terminal or rarely lateral, racemose or 
fasciculate or rarely reduced to one flower; flowers bisexual or dioecious, 
fairly large, white, yellow, or rose; calyx below the ovary, segments 5-4, free 
or shortly connate, imbricate, persistent, like the corolla marked with glandu¬ 
lar dots or lines', corolla sympetalous , fleshy; tube short; lobes 5-4, imbricate; 
stamens 5, inserted near the base of the tube, opposite the corolla-lobes', 
filaments free or connate into a tube; anthers bilocular, extrorse, dehiscing 
by slits lengthwise, mostly with a produced connective; staminodes 5, alter¬ 
nate with the corolla-lobes, either just above the fertile stamens or at the 
mouth between the lobes; ovary 1-locular, stigma discoid or conical; placenta 
basal, sterile at the apex , ovules numerous immersed in mucilage; fruit 
baccate or drupaceous, indehiscent; seeds many to 1; endosperm copious, 
not ruminate; embryo erect, cotyledons conspicuous. B.H. 2, 641. 648; E.P. 
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4, 1, 88; Mez, Engl. Pflanzenr ., Theophraslaceae, 1-48, figs. 1-7 (1903). 
Tropical America, West Indies. 

A. Staminodial tube short, much exceeded by the corolla-tube; flowers 
bisexual, in racemes; anthers apiculate— Theophrasta (Trop. Amer.). A A. 
Staminodial tube about as long as and adnate to the corolla-tube: B. Stami- 
nodes gland-like or ligulate, not petaloid: C. Flowers solitary, bisexual; 
anthers free, apiculate— Deherainia (Mexico, West Indies). CC. Flowers 
racemose, polygamo-dioecious; anthers of the male flowers connate, trun¬ 
cate, of the female free— Clavua (Trop. Amer.). BB. Staminodes petaloid; 
flowers in racemes or corymbs; anthers mostly not apiculate— Jacquinia 
(Trop. Amer.). 


205. Aegicerataceae 

Mangrove shrubs or small trees with the habit of Rhizophora \ leaves alternate, 
coriaceous, entire, minutely punctate ; stipules absent', flowers bisexual, in 



The genus Acgiccras, the only member of the family Aegicerataceae, is a constituent of mangroves 

of SE. Asia, Malaya, and NE. Australia. 


sessile terminal or axillary umbels or very short branched racemes, white, 
fragrant; bracts and bracteoles absent', sepals 5, very strongly and dexlrorsely 
contorted, very asymmetric, coriaceous; corolla sympetalous, shortly tubular; 
lobes 5, de.xtrorsely contorted, soon reflexed', stamens 5, opposite the corolla- 
lobes, inserted in the densely hairy tube of the corolla, filaments shortly con¬ 
nate, villous in the lower part; anthers 2-locular, the loculi transversely septate 
into numerous loculi, introrse, dehiscing by a slit lengthwise; ovary 1-locular, 
fusiform, narrowed into a subulate style, stigma acute; ovules numerous, 
immersed in the ovoid-globose basal placenta, the upper ones ascending, lower 
spreading-, fruit cylindrical and arcuate, acute, coriaceous, striate, at length 
longitudinally split; seed 1, elongated, erect, without endosperm, embryo 
erect, arcuate, cylindrical, germinating within the pericarp, cotyledons connate 
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into a tube enclosing the plumule. B.H. 2, 648; E.P. 4, 1, 97; Mez, Engl. 
Pflanzenr., Myrsinac. 55, fig. 8 (all in Myrsinaceae). Tropical Asia, Malaya, 
Tropical and Subtropical Australia.— Aegiceras. 



Fig. 205. Aegiceras corniculatum ( L .) Blanco (Aegicerataccae). A, vertical sectioo of flower. 

B, anther. C, cross-section of ovary. D, fruits. E, seed. 


Order 46. EBENALES 

Trees or shrubs; leaves mostly alternate; stipules absent; flowers or $ $, 
actinomorphic; petals united, imbricate; stamens epipetalous or rarely hypo- 
gynous, 1-4 usually 2 times as many as the corolla-lobes; petaloid staminodes 
often present; anthers opening lengthwise; ovary superior; loculi 1-2-ovuled; 
ovules axile; seeds with copious or thin endosperm.—Mainly Tropics. 

A. Flowers mostly unisexual; stamens hypogynous or inserted at the bottom 
of the corolla; ovules pendulous from the inner angle; seeds with a small 
hilum Ebenaceae 

AA. Flowers bisexual; stamens epipetalous, the fertile ones opposite to the 
corolla-lobes; ovules ascending from the inner angle; seeds with a large 
broad basal or lateral hilum: 

B. Flowers fasciculate in the leaf-axils or at the nodes; leaves alternate 

Sapotaceae 

BB. Flowers in axillary racemes or panicles; leaves opposite or subopposite 

Sarcospermaceae 

206. Ebenaceae 

Trees or shrubs with often hard and black wood; leaves alternate, rarely 
opposite, entire; stipules absent; flowers mostly $ $, often dioecious , the $ 
with a rudimentary ovary, the ? with imperfect or no stamens; female flowers 



Fio. 206a. Roycna lucida L. (Ebcnaccac). A, habit. B, female flower in vertical section. C, ovary. 

D, transverse section of same. E, male flower. F, stamen. 



Fto. 2064. Diospyros mespiliformis llochst. (Ebcnaccac). A, male flower. B, vertical section of 
same. C, a pair of stamens. D, vertical section of female flower. 0, cross-section of ovary. 

F, fruiting shoot. (After Hutch, and Dalz., FI. W. Trap . Afr.) 
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usually solitary; calyx 3-6-lobed, persistent and often accrescent in fruit; 
corolla 3-7-lobed, lobes imbricate; stamens hypogynous or on the bottom of 
the corolla, 2-4 times the number of the corolla-lobes, rarely equal and alter¬ 
nate; filaments free or united in pairs; anthers 2 -Iocular, introrse, opening 
lengthwise; ovary superior, 3- or more-locular; style often divided; ovules 
1 — 2 in each loculus, pendulous from the inner angle; berry more or less 
succulent; seeds with a thin testa; embryo about half as long as the endo¬ 
sperm; cotyledons about equal to the radicle, foliaceous. B.H. 2, 662; E.P. 

4, 1, 153. Tropics and Subtropics of the Old World and N. America. 
Useful Products: Heavy and valuable timbers, including Calamander 

wood (Diospyros quaesita Thw.), Ceylon; Andaman Marble or Zebra wood 
(Diospyros kurzii Hiern ), Indian Archip.; Ebony (Diospyros ebenum Koenig ), 

5. India, Ceylon; Gaub fruits (D. embryopteris Pers.), India to Malaya; Date 
Plum (D. lotus L.), Italy and Orient; Persimmon (Diospyros virginiana L) 

U. S.A.; Kaki Plum (D. kaki L. /.), Japan. 

A. Flowers bisexual: B. Stamens 10 or more— Royena (Trop. and S. Afr.). 

BB. Stamens 5; doubtfully placed here 1 — Oncotheca (New Caled.). BBB. 

Stamens 3-2— Rhapidanthe (W. Trop. Afr.). AA. Flowers unisexual or 
polygamous. C. Corolla-lobes contorted: D. Calyx not enlarged after flowering 
or scarcely so— Euclea (Afr., Arabia). DD. Calyx mostly much enlarged 
after flowering: E. Flowers 5^1-merous; ovary 4- or 8-16-locular_ Dios¬ 

pyros ( Brayodendron ) (Trop. and Temp. Reg.). EE. Flowers 3-merous; ovary 

6 - or 3-locular— Maba (Trop. and Subtrop. Reg.). CC. Corolla-lobes valvate; 
stamens numerous— Tetraclis (Madag.). 

207. Sapotaceae 

Trees or shrubs with milky juice, often cauliflorous; leaves simple, alternate, 
entire, leathery; stipules usually absent ; flowers 9 ', actinomorphic, usually 
rather small; calyx 4-8-lobed; corolla 4-8-lobed, lobes 1-2-seriate, imbricate; 
stamens epipetalous, the fertile ones equalling the corolla-lobes and opposite 
to them, or more numerous and 2 - or more-seriate; staminodes sometimes 
present ; anthers opening lengthwise; ovary several-locular, superior; style 
simple; ovules solitary in each loculus, ascending from the inner angle; fruit 
1 - to many-locular, often a rather hard berry, rarely a capsule; seeds with a 
bony, often shining, testa, and a large broad hilum; endosperm mostly 
scanty, embryo large, with small radicle and broad foliaceous cotyledons 
Including Boerlagellaceae. B.H. 2, 650; E.P. 4, I, 126. Mainly Tropics and 
Subtropics. Chrysophyllum, Lucuma, Sideroxylon, Achras, Dichopsis, 
Bassia, Bumelia, Butyrospermum, Mimusops, Imbricaria, &c. 

XI H^ EFUL P RODUCTS ‘ Shea Butter Tree (Butyrospermum parkii Kotschy), 

N. Trop. Afr.; Balata or Bully Tree (Mimusops globosa Gaertn .); Gutta 
Percha (Palaquium gutta Burck.), Malay Penin.; Mahwa or Mowa Tree 
(Madhuca indica Gmelin) (Bassia latifolia Roxb.), India; Sapodilla Plum 
(Achras sapota L.), Trop. Amer. and cultivated; Star Apple (Chrysophyllum 
camito L.), Trop. Amer., West Indies; Mammee Sapote Plum (Lucuma 
mammosa Gaertn.), S. Amer., West Indies. 

1 See Guillaumin, Rev. gen. Bot. 50, 629 (1938). 
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FlO. 207. Butyrospcrmum parkii Kotschy (Sapotaccac). A, flower opened. B, stamen and 
laminodej. C, calyx. D, vertical section of ovary. E, transverse section of same. F, stamen. 


G, fruit. H, seed. (After Kotschy.) 

208. Sarcospermaceao 

Trees or shrubs, some with latex; leaves opposite or subopposite, rarely subverti- 
cillate, pinnately nerved, often with large pits in the axils of the nerves; stipules 
small, mostly caducous; petiole sometimes with a pair of stipel-like appendages 
at the top; flowers bisexual, in axillary racemes or panicles ; bracts minute, del¬ 
toid; sepals 5, imbricate; corolla-tube short, lobes 5, imbricate; stamens 5, in¬ 
serted on the corolla opposite the lobes ; anthers basiflxed, 2-locular, dehiscing 
engthwise; staminodes 5, alternate with the corolla-lobes; ovary superior, 
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Fio. 208. Sarcosperma arborcum Betuh. (Sarcospermaccae). A, flower-bud. B, flower. C, corolla 
opened out showing the 5 stamens and 5 staminodes. D, ovary. E, vertical section of ovary. 

F, fruits. G, seed. (Orig.) 


2 -1-locular, style short and stout; ovule 1 in each loculus, ascending from the 
base of the central axis; fruit a 1-2-seeded drupe , ovoid to oblong and slightly 
2 -lobed; pericarp thin; seeds conforming to the shape of the fruit, with a pale 
dull testa; hilum small, circular, basal; no endosperm ; cotyledons thick. Lam, 
Flora Malesiana , 4 y 32,fig. 1(1948). SE. Asia, Malaya.— Sarcosperma {Braced). 

A small family represented by a single genus of about 6 species in SE. Asia from India 
and S. China to the Malay Archipelago. It seems to provide a link between the Myrsinaceae 
and the Sapotaceae, in the latter of which it was formerly included. 



DESCRIPTIONS OF ORDERS AND FAMILIES 


353 


Order 47. RUTALES 

Trees, shrubs, or climbers, rarely herbs; leaves often gland-dotted, simple or 
compound; stipules very rarely present; flowers hypogynous to slightly peri- 
gynous, mostly sepals mostly imbricate; petals contorted to valvate, free 
or connate near the base; disk mostly conspicuous; ovary superior, syncar- 
pous or subapocarpous; styles free or connate; ovules 1-2 or numerous; seeds 
with or without endosperm and straight or curved embryo.—Mainly Tropics. 

A. Leaves glandular-punctate, mostly opposite; disk almost invariably pre¬ 
sent between the stamens and ovary, from annular to tubular or produced 
into a gynophore or lining the calyx; ovary mostly lobed Rutaceae 
AA. Leaves not glandular-punctate or very rarely so, usually alternate; 

stipules absent or very rare: 

B. Disk present; petals imbricate or valvate: 

C. Ovary mostly deeply lobed or carpels free; stamens often with a scale 
at the base; ovule usually solitary in each loculus Simaroubaceae 
CC. Ovary entire; stamens without a scale; ovules usually 2 in each loculus 

Burseraceae 

BB. Disk absent; petals contorted; ovules numerous in each loculus 

A verrhoaceae 


209. Rutaceae 

Shrubs or trees, very rarely herbs; leaves simple or compound, mostly gland- 
dotted; stipules absent; flowers rarely £ ?, rarely zygomorphic; sepals 4-5, 
imbricate, free or connate; petals imbricate, rarely valvate, mostly free; 
stamens the same as or double the number of the petals, rarely many, free or 
rarely united; anthers 2-locular, introrsc, opening lengthwise, the connective 



°* Bor0n * a helerophyllu F. Mueli. (Rulaccuc). A, flower. U. same opened. C, slumcn 
before dehiscence. L>, same after dehiscence. E, ovary. E, fruit. G, leal. (Ong.) 

00S2 


A a 
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often glandular at the apex; disk usually present within the stamens; ovary 
superior, syncarpous and often 4-5-locular, or sometimes the carpels free 
towards the base, or rarely altogether free; styles free or connate; ovules 
often 2, superposed; fruit baccate, drupaceous, or coriaceous, rarely capsular; 
seeds with or without endosperm; embryo straight or curved. B.H. 1, 278; 
E.P. 3, 4, 95. Temperate and Warmer Regions; very numerous in S. Africa 
and Australia.— Almeidea, Galipea, Ticorea, Ruta, Dictamnus, Calo- 
dendrum, Diosma, Acmadenia, Adenandra, Barosma, Agathosma, 
Boronia, Eriostemon, Phebalium, Correa, Melicope, Evodia, Choisya, 
Xanthoxylum, Esenbeckia, &c. 

Useful Products: Lemons (Citrus medica, var. limonum, Brand .); 
Oranges (C. aurantium L.); Limes (Citrus medica, var. acida. Brand.), India; 
Cape Chestnut (Calodendrum capensis Thunb .); Buchu (Barosma betulina B. 
& W., &c.), S. Afr.; Japan Pepper (Zanthoxylum piperitum DC.) ’, Jaborandi 
(Pilocarpus jaborandi Holmes), Brazil; Bael Fruit (Aegle marmelos Corr.), 
India; Cusparia bark (Galipea officinalis Hancock ), Trop. S. Amer. 


210. Simaroubaceae 



Fio. 210. Quassia amara L. (Simaroubaceae). A, stamens. B, stamens and ovary. C, ovary. 

D, section of lower portion of same. E, fruits. (After Kohler.) 
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Trees or shrubs, sometimes with a very bitter bark ; leaves alternate or rarely 
opposite, pinnate, rarely simple or glandular; stipules absent or very rare; 
flowers small, unisexual or polygamous, rarely actinomorphic; calyx-lobes 
3-5; petals 3-5, imbricate or valvate, rarely absent or united into a tube; 
disk present-, stamens inserted at the base of the disk, equal to or double the 
number of the petals, rarely numerous, free, sometimes with a scale at the 
base; anthers 2-locular, opening lengthwise; ovary mostly 2-5 -lobed, 1-5- 
locular, or carpels quite separate; styles 2-5; ovules usually solitary, rarely 2 
or more, axile; fruit usually indehiscent, sometimes samaroid; seeds with or 
without endosperm; embryo straight or curved. B.H. 1, 306; E.P. 3, 4, 202; 
edn. 2, 19a, 359 (1931). Mainly Tropics.— Quassia, Simaba, Hannoa, 
Simarouba, Ailanthus, Castela, Picrasma, Suriana, &c. 

Useful Products: Surinam Quassia wood (Quassia amara L.), Suri¬ 
nam; Cedron (Simaba cedron Planch.), Cent. Amer.; Simarouba bark (Sima¬ 
rouba amara Aubl.), Trop. Amer.; Quassia wood (Picrasma excelsa Lindl.), 
West Indies; Tree of Heaven (Ailanthus altissima Swingle), China. 

211. Burseraceae 

Trees or shrubs, secreting resin or oil; leaves alternate, rarely opposite, com¬ 
pound, rarely 1-foliolate, usually not punctate; stipules absent ; flowers $ or 



Flo. 211. Boswellia carter! DirJw. (Burseraccac). A, flower. B, ovary and disk. 

(After Birdw.) 


cJ small; sepals 3-5, imbricate or valvate; petals 3-5, rarely absent, free 
or variously connate, imbricate or valvate; disk present ; stamens equal or 
generally double the number of the petals; filaments free; anthers 2 locular, 



356 DESCRIPTIONS OF ORDERS AND FAMILIES 

opening lengthwise; ovary superior, 2-5-locular; ovules 2 or rarely 1 in each 
loculus, axile; fruit a drupe or tardily dehiscent; seeds without endosperm and 
often contortuplicate cotyledons. B.H. 1, 321; E.P. 3, 4, 231. Tropics. 
Boswellia, Garuga, Balsamodendron, Bursera, Canarium, Amyris, &c. 

Useful Products: Abounding in fragrant balsams and resins. Gum 
Olibanum or Frankincense (Boswellia carteri Birdw.), Somaliland, Arabia; 
Myrrh (Balsamodendron, &c.), S. Arabia, &c.; Carana gum resin (Protium 
carana Marsh.), S. Amer. 


212. Averrhoaceae 1 

Small trees; leaves alternate, imparipinnate , leaflets opposite or alternate; 
stipules absent ; flowers actinopmorphic, small, in small axillary panicles; 
sepals 5, free, imbricate; petals 5, free or loosely connivent only in the middle, 
contorted ; disk absent; stamens 10, all perfect or only 5 bearing anthers; 
filaments shortly united at the base; anthers 2 -locular, dehiscing by slits 
lengthwise; ovary somewhat 5-lobed, 5-locular; styles 5, free, stigmas capi¬ 
tate; ovules numerous in each loculus, axile; fruit a large oblong berry, 5- 
lobulate; seeds nude or arillate ; endosperm fleshy, scanty; embryo straight. 
Tropical Asia; widely cultivated.— Averrhoa. 

Useful Products: Bilimbi fruit (Averrhoa bilimbi L.)\ Carambola fruit 
(Averrhoa carambola L.), India and China. 


Order 48. MELIALES 

Very similar to preceding group, but stamens often completely connate into 
a tube with the anthers inside; leaves not gland-dotted. 

213. Meliaceae 

Trees or shrubs, mostly with hard scented wood, very rarely subherbaceous; 
leaves alternate, mostly pinnate', stipules absent; flowers actinomorphic, 
mostly 9 '; calyx often small, imbricate, rarely valvate; petals free or partially 
connate, contorted or imbricate, or adnate to the staminal-tube and valvate; 
stamens mostly 8 or 10 , rarely numerous, mostly with connate filaments and 
the anthers often sessile in the tube; anthers 2 -locular, opening lengthwise; 
disk various; ovary superior, often 3-5-locular; stigma often disciform or 
capitate ; ovules mostly 2 , rarely 1 or more; fruit baccate, capsular, or rarely 
a drupe, often with a large angular central axis; seeds with or without endo¬ 
sperm, sometimes winged. B.H. 1, 327; E.P. 3, 4, 258. Warm Regions. 
Turraea, Melia, Azadirachta, Dysoxylum, Aglaia, Milnea, Amoora, 

1 Averrhoaceae Hutch., fam. nov.; arbores parvae; folia altema, imparipinnata, foliolis 
oppositis vel altemis; stipulae nullae; flores actinomorphi, parvi, paniculis dispositi; sef>ala 
5, libera, imbricata; petala 5, libera vel medio laxe conniventia, contorta; discus nullus; 
stamina 10, omnia fertilia vel 5 solum antherifera; filamenta basi breviter connata; antherae 
2-locularcs, longitudinaliter dehiscentcs; ovarium leviter 5-lobum, 5-loculare; styli 5, liberi, 
stigmatibus capitatis; ovula in loculis numerosa, axilia; bacca magna, oblonga, 5-lobulata; 
semina nuda vel arillata, endospermio carnoso, embryo recto. Genus typicum Averrhoa. 






358 DESCRIPTIONS OF ORDERS AND FAMILIES 

Guarea, Ekjebergia, Trichilia, Carapa, Swietenia, Khaya, Cedrela, 
Flindersia, Sec. 

Useful Products: Neem or Margosa (Azadirachta indica Juss.), India; 
Persian Lilac (Melia azedarach L.), Tropics (generally cultivated); Lansa or 
Langsat fruit (Lansium domesticum Jack); Mafureira Seeds (Trichilia eme- 
tica Vahl), Trop. Afr.; Mahogany wood (Swietenia mahogani L., Sec.), Trop. 
Amer., West Indies; Guiana Crab Tree (Carapa guianensis Aubi); African 
Cedar (Khaya senegalensis Juss., Sec.), W. Afr.; Rohan Tree or Indian Redwood 
(Soymida febrifuga A. Juss.), India; Chittagong wood (Chickrassia tabularis 



Fig. 213. Pseudocedrela kotschyi (Schweinf.) Harms (Mcli- 
accac). A, flower. B, same with corolla removed. C, portion 
of staminal ring. D, ovary. E, fruit. F, seed. (Orig.) 


A. Juss.), India, Burma, Sec.; Toon wood (Cedrela toona Roxb.), India, Sec.; 
Satin wood (Chloroxylum swietenia DC.), India, &c.; Yellow wood (Flinder¬ 
sia oxleyana F. Muell .), E. Austral. 

Order 49. SAPINDALES 

Trees or shrubs; leaves mostly compound, usually pinnate, rarely digitate, 
not gland-dotted; stipules rare; flowers hypogynous or slightly perigynous, 
often polygamous or unisexual, sometimes zygomorphic; sepals imbricate; 
petals mostly present; disk usually present; ovary superior, with 1-2 very 
rarely numerous ovules in each loculus, axile; seeds mostly without endo¬ 
sperm; embryo curved or crumpled.—Mainly Tropics. 

A. Sepals more than 2; spineless trees and shrubs: 

B. Disk present, sometimes unilateral: 

C. Leaves with large intrapetiolar persistent stipules, alternate; ovary 5-4- 
locular; disk unilateral; stamens 4 Melianthaceae 
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CC. Leaves without stipules or with extrapetiolar stipules, alternate or 
opposite: 

D. Ovules few: 

E. Leaves alternate: 

F. Ovules axile: 

G. Stamens usually 8, inserted within the disk or unilateral: 

H. Seeds often arillate; embryo often plicate or twisted 

Sapindaceae 

HH. Seeds not arillate; embryo not twisted Podoaceae 

GG. Stamens 5, 4, or 2, opposite the petals; cotyledons contorted 

Sabiaceae 

FF. Ovule 1, pendulous or adnate to the ovary or from a basal funicle; 
fruit mostly drupaceous Anacardiaceae 

EE. Leaves opposite: 

J. Fruit separating into 2 divergent winged indehiscent samaras; ovary 
2-locular, compressed contrary to the septum; leaves simple or 
palmately lobed or pinnate Aceraceae 

JJ. Fruit a 3-locular or by abortion 1-2-locular loculicidal capsule, 
not compressed contrary to the septum; leaves digitately 5-9- 
foliolate Hippocastanaceae 

DD. Ovules numerous; leaves alternate or opposite, either trifoliolate or 
pinnate; carpels 3-2, more or less united Staphyleaceae 

BB. Disk absent: 

K. Petals 5, contorted; flowers bisexual Akaniaccae 

KK. Petals absent; flowers dioecious Julianiaceae 

AA. Sepals 2, decussate, petaloid, persistent; ovary 3-locular but with only 
1 loculus fertile; very spiny trees; Madagascar Didiereaceae 


214. Melianthaceae 

Shrubs or small trees; leaves alternate, pinnate, stipulate; stipules intra- 
petiolar, often large; flowers rarely J 1 9, racemose, zygomorphic; calyx of 5 



Fio. 214. Melianthus 


major L. (Mclianthaccac). A. flower. B, vertical section of same. C. fruit. 
D, seed. E, vertical section of same. (Orig.) 
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unequal segments, imbricate; petals 5 free, subperigynous, clawed, unequal; 
disk unilateral, lining the inside of the calyx; stamens 4, inserted within the 
disk, free-or variously connate, often declinate; anthers 2-locular, opening 
lengthwise; ovary 4-5-locular, superior; style central, dentate or truncate; 
ovules 1-4 in each loculus, axile; fruit a papery or woody capsule, loculici- 
dally 4-5-valved or opening only at the apex; seeds with copious endosperm 
and straight embryo. B.H. 1,411 (under Sapindaceae ); E.P. 3,5,374. Tropical 
and Subtropical Africa. 

A. Calyx very oblique at the base; ovules 4-2 in each loculus— Melianthus 
(S. Afr.). AA. Calyx subequal at the base; ovule 1 in each loculus— Bersama 
(Trop. and S. Afr.). 


215. Sapindaceae 

Trees, shrubs, or climbers; leaves alternate or very rarely opposite, simple 
or compound ; stipules rarely present; flowers actinomorphic or 2 ygomorphic, 



Fig. 215. Koclrcutcria paniculata Laxm. (Sapindaceae). A and B, flower. 
C, vertical section of same. D, bract. E, sepal. F, petal. G, stamens. 
H, cross-section of ovary. I, carpel opened. J, bud. (After De Wild.) 


often much reduced and usually polygamo-dioecious , variously arranged; 
sepals free or variously connate, imbricate or rarely valvate; petals 3-5 or 
rarely more, often absent, equal or unequal, imbricate; disk usually present, 
sometimes unilateral ; stamens hypogynous, often 8, inserted within the disk or 
unilateral, filaments free, often hairy; anthers 2-locular; ovary superior, entire, 
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Iobed, or divided nearly to the base, 1-4- (often 3-) locular; style terminal or 
between the lobes, rarely styles 2-4, simple or divided; ovules 1-2 or rarely 
many in each loculus, inserted on the central axis and usually ascending, or 
rarely on parietal placentas; fruit various; seeds without endosperm, often 
arillate, with often plicate or twisted embryo; inch Brefschneideraceae 1 . B.H. 
1, 388, partly; E.P. 3, 5, 277. Mainly Tropical Regions.— Urvillea, Ser- 
Jania, Cardiospermum, Paullinia, Erioglossum, Allophylus ( Schmidelia ), 
Koelreuteria, Bretschneidera, Cupania, Ratonia, Eriocoelum, Thouinia, 
Talisia, Sapindus, Deinbollia, Nephelium, Harpullia, &c. 


216. Podoaceae 

Shrubs or rhizomatous tuberous-rooted perennial herbs; leaves alternate or 
opposite, long-petiolate, serrate or palmately trilobcd; stipules absent ; flowers 
unisexual , in terminal panicles, very small; bracts linear or some of those of 
the male flowers long-stalked , large and membranous-reticulate , at length 
coloured, the female bracts suborbicular and membranous-reticulate; male 
flowers: calyx cupular, 4-toothed; petals 4, free, clawed, valvate, sometimes 
elongate-filiform; stamens 8, filaments free or adnate at the base to the rudi¬ 
mentary ovary or the latter absent; anthers short, extrorse; disk absent; 
female flowers: pedicels adnate to the large veiny bract ; calyx and petals 
absent; disk annular; ovary sessile, 1-locular; style elongated, undivided; 
ovule 1, erect from the base; fruit lenticular, in one genus borne on the 
dilated flat reticulatcly veined bract, compressed, indehiscent ; seed 1, erect; 
cotyledons flat, oval.—E. Asia. 

A. Leaves pinnately nerved, not lobed; male bracts small and linear; female 
bracts adnate to the pedicel, persistent and membranous-reticulate in lruit, 
suborbicular; petals of the male flowers elliptic to oblanceolatc; style very 
short— Dobinea ( Podoon ) (India, China) (Fig. 216). A A. Leaves palmately 
3-ncrved and 3-Iobed; some male bracts long-stalked, large and foliaccous, 
oblong, female bracts suborbicular; petals of the male flowers filiform; 
style elongate-filiform— Campylopetalum (Thailand). 


217. Sabiaceae 

Trees or shrubs; leaves alternate, simple or pinnate; stipules absent', flowers 
$ or polygamo-dioecious, small, often paniculate; calyx 4-5-partite, imbri¬ 
cate; petals 4—5, imbricate, opposite or alternate with the sepals; disk small, 
annular; stamens 4-5, opposite the petals , free or adherent to the petals, 
sometimes only 2 with anthers; anthers 2-locular, with a thick connective; 
ovary sessile, 2-3-locular; styles more or less united; ovules 1-2 in each 
loculus, horizontal or pendulous; fruit dry or drupaceous; seed without or 
with very thin endosperm adhering to the testa, and large embryo; cotyledons 

' I consider the genus Bretschneidera Hcmsl., regarded by Radlkofer as related to Morin- 
gaceae and transferred to Englcr’s Parie tales, to belong to Sapindaceae as defined in the 
Present work, and where it was placed originally by Hcmslcy. Ibis view is supported on 
anatomical grounds by Heimsch (Litloa 8: 189 (1942)). 



Fig. 216. Dobinca delavayi //. Bail!. (Podoaceae). A, male flowering shoot. B, male flower 
and vertical section. C, petal. D. female flower. E, female in fruit. F, female flower and bract. 
G. vertical section of female flower. H. fruit and bract. J, seed. (Partly adapted from Francbet, 

Plantac Delavayae .) 
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contorted, with curved radicle. B.H. 1, 413; E.P. 3, 5, 367. Tropics and 
Subtropics, absent from Africa. 

Useful Products: Some ornamental shrubs (Meliosma). 

A. Stamens 5 or 4, all fertile and opposite the petals; leaves simple— Sabia 
(Trop. Asia to Japan). AA. Stamens not all fertile; leaves simple or pinnate: 
B. Petals more or less equal in shape; style scarcely developed: C. Petals 
linear-lanceolate with long tails; stigmas wide apart— Phoxanthus (Trop. 



Fig. 217. Meliosma Henryi Diels (Sabiaccac). A. petal 
and stamen. B, pistil and calyx. C. stamens and disk. 
D, vertical section of ovary. (After Hook. Ic. PI.) 


S. Amer.). CC. Petals elliptic to orbicular, not tailed; stigmas contiguous— 
Ophiocaryon (Trop. S. Amer.). BB. Inner petals different from the outer, 
much smaller; style well developed— Meliosma (Trop. and Subtrop. Asia, 
Mexico, West Indies to Brazil). 

218. Anacardiaceae 

Trees or shrubs, often with resinous bark', leaves alternate, very rarely 
opposite, simple or compound ; stipules absent, very rarely present but obscure; 
flowers $ or £ $, mostly actinomorphic; calyx variously divided, sometimes 
semisuperior in fruit; petals 3-7 or absent, free or rarely connate and adnatc 
to the torus; disk present; stamens often double the number ol the petals, 
rarely equal or numerous; filaments free among themselves; anthers 2-locular, 
opening lengthwise; ovary superior, 1-locular, rarely 2-5-locular, or very 
rarely carpels free; styles 1-3, often widely separated', ovule solitary, pendu¬ 
lous from the apex or adnate to the ovary wall, or pendulous from a basal 
funicle; fruit mostly drupaceous; seed without or with very thin endosperm; 
cotyledons fleshy. B.H. 1, 415; E.P. 3, 5, 138. Mainly Tropics.— Rhus, 

PlSTACIA, SORINDEIA, MaNGIFERA, ANACARDIUM, BUCHANANIA, SCHINUS, 

Odina, Semecarpus, Spondias, Dracontomelon, Sci.erocarya, Blepharo- 
carya, See. 

Useful Products: Lacquer Tree (Rhus vernicifera DC.), Japan; 
Poison Ivy (Rhus toxicodendron L.); Sumach (Rhus coriaria L.), Medi- 
terr.; Chian Turpentine (Pistacia terebinthus L), Mcditerr., etc.; Pistachio 
nuts (Pistacia vera L.) t Mcditerr., W. Asia; Mastic (Pistacia lentiscus L.), 
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Fig. 218. Anacardium occidental L. (Anacardiaceae). A, flower. B, same with petals removed. 
C, same in vertical section. D, fruit in vertical section. (After Baill.) 


Greece; Quebracho Colorado wood (Quebrachia lorentzii Griseb.), Argen¬ 
tine; Mango (Mangifera indica L.), Tropics; Cashew nut (Anacardium occi¬ 
dental L.), Tropics; Burmese Lacquer Tree (Melanorrhoea usitata Wall.); 
Kaffir Date (Harpephyllum caffrum Bernh.), S. Air.; Hog Plum (Spondias 
mangifera Willd.), India, &c. 


219. Aceraceae 

Trees or shrubs with perulate buds; leaves opposite , simple or palmately lobed 
or pinnately foliolate; flowers in fascicles, racemes, or corymbs, actino- 
morphic, andromonoecious or dioecious; sepals and petals 4-5, rarely without 
petals; disk annular or lobed, or reduced to teeth, rarely absent, either outside 
or within the stamens; stamens 4-10, often 8, hypogynous or perigynous, or 
in the § flowers central; filaments free; rudimentary ovary often present in the 
£ flowers; ovary 2-locular, compressed contrary to the septum; styles 2, free 
or connate at the base; ovules 2 in each loculus, attached to the central axis; 
fruit samaroid y 2-winged, the carpels at length separating at the base, inde- 
hiscent; seeds often solitary, compressed, without endosperm; embryo with 
elongated radicle and flat or plicate cotyledons. B.H. 1, 409 (under Sapin- 
daceae); E.P. 3, 5, 263. Temperate N. Hemisphere. 

Useful Products: Sycamore (Acer pseudoplatanus Linn.); Maple 
(Acer campestre L.); Sugar Maple (A. saccharum Marsh), N. Amer. 

A. Fruit-lobes divergent, connate only at the base, completely surrounded 
by a broad wing with the seed near the middle; leaves pinnate— Dipteronia 
(China). A A. Fruit-lobes connate, with the wing only on the upper side; leaves 
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Fio. 219. Acer campestre L. (Accraccac). A. male flower. B, ovary. 

C, fruit. (Orig.) 


simple or palmately foliolatc—A cer (Negundo, Argentacer, Rufacer, Saccharo 
dendron, and Sacchrosphendamnus). 


220. Hippocastanacear 

Trees and shrubs; winter buds often sticky; leaves apposite, digitately 5-9- 
joliolate , leaflets serrate or entire, pinnately nerved; stipules absent ; flowers 
Polygamous, somewhat zygomorphic, in terminal panicles or racemes, white, 
red, or yellow; sepals 5, imbricate, or tubular and 5-fid; petals 5-4, unequal, 
clawed, imbricate; disk entire, annular or unilateral; stamens 8-5, inserted 
within the disk; filaments free; ovary sessile, 3-locuIar, or by abortion 2-1- 
°eular; style elongated with a simple stigma ; ovules 2 in each loculus, super¬ 
posed on the inner angle, or the lower ascending and the upper pendulous; 
capsule coriaceous, smooth or echinatc, 3-lobcd or subglobose, loculicidally 
* ocular, or by abortion 1-2-locular; seeds solitary by abortion, subglobose; 
ilum large, testa coriaceous; cotyledons thick, often adherent face to face. 
jj-H. 1, 398 (in Sapindaceae); E.P. 3, 5, 273, fig. 150(1895). N. and S. America, 
c rsia, Himalaya, Malay Peninsula. 

th S u FUL •* >R0DUCTS: Horsecheslnut (Acsculus hippocastanum L.), and 
° cr beautiful species of trees and shrubs in cultivation. 

• Sepals free; disk cxccntric— Billia (Trop. S. Amcr.). AA. Sepals united 
in a tube— Aesculus (Fig. 220) (N. Temp. Zone). 








FN-y? 



Fig. 220. Aesculus hippocastanum L. (Hippocastanaceae). A, vertical section of ovary with some 
stamens. B, cross-section of ovary. C, fruits. D, seed (‘conker’). E, section of seed. (Orig.) 
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221. Staphyleaceae 

Trees or shrubs; leaves alternate or opposite , trifoliolate or pinnate ; stipules 
paired; flowers $ or $ $, actinomorphic; sepals imbricate; petals imbricate, 
inserted on or below the hypogynous disk; stamens 5, inserted with the petals 
and alternate with them, free; anthers 2-locular, opening lengthwise; carpels 
2-3, more or less united into a 2-3-locular and lobed ovary; styles free or 
coherent, at length free; ovules numerous, in 1-2 series on the ventral suture; 



Fio. 221. Staphylea pinnata L. (Staphylcaccac). A, vertical 
section of flower. B, fruit. C, seed. (After Baill.) 


fruit a membranous inflated capsule opening at the top, or a berry; seeds few, 
truncate at the base, with scanty endosperm and straight embryo; cotyledons 
flat. B.H. 1,412 (under Sapindaceae ); E.P. 3, 5, 258. N. Hemisphere, S. Ameri¬ 
ca.—Some garden shrubs. 

■ ^V^ eaVeS a ^ ternate I leaflets 3-10 pairs; carpels completely united; fruit 
indehiscent, berry- or drupe-like: B. Sepals and petals 5 each: C. Stipules and 
stipels present; sepals united into a tube with 5 short teeth— Tapiscta (China). 
. '-••Stipules and stipels reduced to blackish glands or absent; sepals united 
ln the lower third— Huertea (West Indies, Peru). BB. Sepals and petals 3 
each Triscaphis (Indo-China). AA. Leaves opposite, sometimes unifolio- 
a e, carpels free or only partly united: D. Carpels free from the base, bladdery, 
coriaceous or slightly fleshy in fruit, dehiscent; disk prominent— Euscaphis 
v apan). DD. Carpels united in the lower third; fruit with a thin skin, more 
°r less bladdery, the ripe carpels united in their lower half and opening 

Drm * nner suturc of the free part— Staphylea (N. Temp. Reg.). 
Ii. Carpels completely united; disk large, collar- or cuff-like; fruit 

onaceous, dry to softly fleshy, indehiscent— Turpinia (Trop. and Temp. 
Asia and Amcr.). 
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222. Akaniaceae 

Trees; leaves alternate, imparipinnate; flowers paniculate, actinomorphic; 
sepals 5, imbricate; petals 5, contorted; disk absent; stamens usually 8, the 
5 outer opposite the sepals, the others around the base of the ovary; filaments 
free; anthers 2-locular, opening lengthwise; ovary 3-locular; style simple; 



Fio. 222. Akania lucens (F. Muell.) Airy-Shaw (Aka¬ 
niaceae). A, twig with leaf. B, flowers. C, flower bud". 
D, single flower enlarged. E and F, anthers. G, verti¬ 
cal section of ovary. (After Bot. Mag.) 


stigma minute, 3-lobed; ovules 2 in each loculus, superposed, pendulous; fruit 
a capsule, loculicidally 3-valved; seeds not arillate, with fleshy copious endo¬ 
sperm; embryo straight. B.H. 1, 409 (under Sapindaceae ); Stapf in Kew Bull. 
1912. 378. E. Australia.— Akanla ( Apiocarpus ). 


223. JULIANIACEAE 

Trees or shrubs abounding in resin; leaves deciduous, alternate, pinnate; 
stipules absent; flowers dioecious, small, the male racemose-paniculate, the 
female crowded in an involucre; calyx of the male 3-9-lobed, thin; petals 
absent; stamens the same number as the calyx-lobes and alternate with them; 
anthers 2-locular, opening by a longitudinal slit, hairy; no rudimentary ovary; 
female flower: calyx and petals absent; no staminodes; ovary 1-locular, 1- 
ovuled; style 3-parted; ovule ascending from the base of the loculus, half 
anatropous; fruits enclosed in the enlarged involucre; seeds without endo¬ 
sperm. Mexico and Peru. 

A. Male inflorescence pendulous; calyx 5-8-partite; fruiting pedicels much 
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Flo. 223. Juliania adstringcns Schl. (Julianiaccae). A, male flower. B, female flowers. C. samo 

in section. (After Hcmsl.) 


dilated, with tapering margins—J uliania (Cent. Amcr.). AA. Male inflorcs- 
ccnce erect; calyx 4-partite; fruiting pedicels little dilated, with parallel 
margins—O rthopterygium (Peru). 


224. Didiereaceae 


rccs with the habit of Euphorbia, very spiny; leaves alternate; flowers uni¬ 
sexual, dioecious; male flower: sepals 2, decussate, pctaloid, persistent; petals 
» imbricate; stamens 8-10, slightly united at the base, inserted outside an 
annular disk; female flower: sepals and petals as in the male; sterile anthers 
sometimes present; ovary superior, 3-locular, only 1 loculus fertile with 1 
°vule; style single, with an expanded irregularly 3-4-lobcd stigma; fruit 
angled, not dehiscent; seed with folded embryo and fleshy cotyledons. 
(Fig- 224) Gi,g ’ Syl,abus> edns - 9 and ,0 * 269 (1924). Madagascar.—D idierea 
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F ‘°' Cov^So«SS^^ ( ? idi ' r t?“ a fA A ’ fema " n °' v "- B- «"i«l section of same. 
, ary in vertical section. D, fruit. E and F. male flower. G, stamen. (After Drake.) 


Order 50. LOGANIALES 

^° S * ,y trees a f nd sl Y ubs with opposite, simple or rarely compound leaves; 

abSen ‘ 1 Se 5 a ‘ S m0S “ y V3lvate; COro,,a s y m P e ' a l°us. «rely 

alternate with fh ° S lm 5? rica,e - or va lvate; stamens epipetalous, 

mostlv numemm °I fewer; ovar y su P er ior, 2-4-locular; ovules 

TemSerarSs * endo ^ s ‘raight embryo.-Tropics and 

A ' elch ovl™ or r^’ ° n J y ’ °vules usually numerous in 

SSl^sTr^S 5; frUi ‘ 3 ^ W “ h ‘ he - ds immersed 

BB - rardy ^it usually a"e‘ 

c Lt:S!ZCKre n,;indumentum when present nei ‘, her ® !a " du - 

CC SSKffl? abSCn,; ind ~ — Present^S 

BBB. Corolla-lobes valvate: Buddleiaceae 

D Fruit a capsule; calyx with or without an epicalyx • 

' coroha^sceds ^ in ^ 

EE ‘ noTwinded rCly StamenS inserted in the corollat“ 

DD ' w™ed ndCh ‘ SCCnt ' drUPaCe0US ° r baCCa,e ; ™> epicalyxftet'not 

Strychnaceae 
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AA. Stamens usually 2, rarely 4; ovules 2 in each of the 2 ovary-loculi; fruit 
when capsular loculicidally dehiscent, often baccate or drupaceous; 
petals or corolla-lobes imbricate or valvate Oleaceae 

225. POTALIACEAE 

Shrubs or trees, wood with intraxylary phloem , sometimes climbing or epi¬ 
phytic; leaves large, opposite, mostly obovate, entire or very rarely spinose- 



Fio. 225. Fagraea lanceolata Blume (Potaliaccae). A, calyx and young fruit. B, corolla laid open. 
. ovary and style. D, cross-section of lower part of ovary. E, same of upper part. F, fruit. 


dentate, connected at the base by a transverse line or stipule-like sheath, 
pinnately nerved, sometimes with a short axillary spine; flowers in terminal 
cymes, often with thick branches, or few or solitary and terminal; bracts often 
scale-like; calyx deeply 5-4-partite, segments broadly imbricate, often opposite 
j n pairs; corolla tubular, tube short to long, sometimes widened upwards; 
obes 16-5, contorted-, stamens 16-5, inserted in the tube or throat, filaments 
fee or connected by a ring; anthers 2-locular, loculi parallel, opening length¬ 
wise; ovary superior, usually 2- rarely 5-3-locular, sometimes 1-locular in 
he middle, inserted on a fleshy disk -, style 1, with a more or less capitate 
stigma; ovules numerous on deeply 2-lobed placentas; fruit a berry, seeds 
sometimes immersed in pulp, embryo straight in endosperm.—Tropics and 
Subtropics. 


A. Leaves not spinosc-dentate, entire; flowers cymose: B. Corolla and 
androecium 10-8-merous; calyx 4-merous— Potalia (Trop. S. Amer.). BB. 
orolla and androecium 7-5-merous; calyx 5-merous— Fagraea (Indo- 
alaya, Polynesia, Austral.). BBB. Corolla 16-10-merous; calyx 4-merous— 
nthocleista (Trop. Afr.). AA. Leaves spinose-dentate; flowers solitary to 
ew together; calyx, corolla, androecium, and often the pistil 5-merous— 

Desfontainea (S. Amer.). 
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226. Loganiaceae 

Shrubs or trees, wood with intraxylary phloem , sometimes climbers or herbs; 
leaves opposite, entire, rarely linear, connected at the base by a line or stipular 



The island of Mauritius has a strong Malayan clement in its flora, illustrated here by the range 

of the genus Geniostoma (Loganiaceae). 



Fto. 226. Logania longifolia R. Br. (Loganiaceae). A, flower. B, vertical section of flower. 
C, ovary and style. D, cross-section of ovary. E, fruit. F, seed. G, vertical section of seed. (Orig.) 


sheath , pinnately nerved; flowers in terminal cymes or rarely solitary; bracts 
small or rarely large and petaloid; calyx 5-4-lobed or partite, lobes imbricate; 
corolla tubular, lobes imbricate or rarely contorted; stamens 5-4, inserted on 
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the corolla-tube, mostly not exserted; anthers 2-locular, opening lengthwise; 
ovary superior or rarely semi-inferior , 3-2-locular; style 2-lobed; ovules 
numerous to 1, axile; fruit a capsule, septicidally 3-2-valved, sometimes 
compressed contrary to the septum and loculicidally valved; seeds with more 
or less straight embryo in fleshy endosperm, sometimes winged, often en¬ 
veloped in pulp on the placentas.—Tropical and Subtropical Regions, S. 
Temperate and N. America. 

Us eful Products: False Jasmine Root (Gelsemium sempervirens Ait.), 
N. Amer. 


A. Seeds not winged, often enveloped in pulp on the placentas: B. Shrubs 
or shrublets, rarely subherbaceous; flowers 5-merous; ovary superior: C. 
Corolla-lobes contorted or imbricate; seeds enveloped in pulp: D. Flowers 
axillary, mostly small with a short corolla-tube; seeds often verrucose— 
Geniostoma (Mascar., Malay Archip. to N. Austral., New Zeal., New Caled.). 

D. Flowers terminal, large, with a distinct corolla-tube; seed smooth— 

abordia (Polynesia). CC. Corolla-lobes imbricate; seeds not enveloped in 
pu p Logania (Austral., New Zeal.). BB. Low herbs with the habit of some 
Laryophyllaceae (Alsine , &c.); flowers 4-merous, small, solitary and sub- 
sessile on the dichotomous branches; corolla shorter than the calyx; ovary 
semi-inferior— Polypremum (N. to S. Amer., West Indies). A A. Seeds winged : 

• lowers not involucrate: F. Climbing shrubs; ovules numerous in each 
oculus on linear placentas; style once 2-lobed—G elsemium (N. and Cent. 

e r.). FF. Erect shrubs; ovules 2 in each loculus, collateral, erect from the 
case of the septum; style twice 2-lobed— Mostuea (Trop. Afr., Madag., 

• mer.). EE. Flowers involucrate with 2 face-to-face large petaloid bracts— 
Coinochlamys (Trop. Afr.). 


227. Buddleiaceae 

, S ^ ru ^ s ’ or shrublets, very rarely herbs, indumentum when present 
8 an ular, stellate, or lepidote; intraxylary phloem absent from the wood-, leaves 
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opposite or verticillate, entire to coarsely dentate, often bullate, united at the 
base by a stipular line ; flowers solitary to cymose, racemose, paniculate, or 
capitate; calyx 4-lobed; corolla tubular, tube short to fairly long, lobes 4, 
imbricate; stamens 4, inserted in the corolla-tube; filaments free or anthers 
sessile; anthers included or exserted, 2-locular, opening lengthwise; ovary 
2-locular, very rarely 4-locular; ovules numerous on axile placentas; style 
single , stigma capitate, entire or shortly 2-lobed; fruit .usually a capsule, 



Fig. 227. Buddleia colvillci Hk. f. & Thoms. (Buddleiaceac). A, flower opened. B, stamens. C, 
flower with corolla and stamens removed. D, ovary. E, transverse section of same. F and Fj, 
ovules. G, section of ovule. H, embryo. I, fruits. J, seed. K, same in vertical section. (After Hook, f.) 


rarely a drupe or berry, capsule septicidally 2-valved; seeds often winged or 
produced at each end , embryo straight in often scanty endosperm.—Tropical 
and warm Temperate Regions. 

Useful Products: Many ornamental trees and shrubs (Buddleia). 

A. Fruit a capsule: B. Flowers racemose; leaves linear; anthers exserted— 
Gomphostigma (Trop. and S. Afr.). BB. Flowers cymose or in heads: C. 
Corolla falling off right from the base: D. Anthers sessile or subsessile, in¬ 
serted in or below the throat; indumentum often stellate or woolly; cymes 
mostly dense, globose, corymbose or paniculate— Buddleia (Tropics and 
Sub-tropics and Temp. E. Asia and N. Amer.). DD. Anthers with distinct 
filaments, exserted: E. Trees or shrubs with stellate or lepidote indumentum; 
calyx-lobes short, imbricate— Chilianthus (S. Afr.). EE. Shrubs with oblong 
subhastate sinuate-dentate leaves; calyx-lobes linear-subulate— Emorya 
(Texas). CC. Corolla falling off by a circular slit above the base; leaves 
opposite or verticillate; calyx-lobes subvalvate; corolla-tube enclosed by the 
calyx; anthers often exserted— Nuxia ( Lachnopylis ) (Afr. and Mascar.). 
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AA. Fruit a berry or drupe; indumentum often stellate: F. Leaves entire, 
connected by a transverse line but not stipular; lower bracts foliaceous; 
ovary 4-locular —Adenoplea (Madag.). FF. Leaves minutely serrulate, con¬ 
nected by an interpetiolar foliaceous stipule; lower bracts not foliaceous; 
ovary 2-locular; panicles spike-like —Adenoplusia (Madag.). FFF. Leaves 
entire or coarsely dentate, connected by a transverse line; bracts not foli¬ 
aceous; ovary 2-locular; cymes capitate —Nicodemia (Mascar.). 


228. Antoniaceae 1 

Shrubs, small trees, or climbing shrubs, wood with intraxylary phloem; leaves 
opposite, pinnately nerved, entire or denticulate, connected at the base by 



Flo. 228. Antonia ovata Pohl (Antoniaccac). A. flower-bud. B. flower. C, vertical section of 
ovary and style. D t cross-section of ovary. E, fruit. F, seed. (Orig.) 


an interpetiolar line, short sheath , or ciliolate rim; flowers in cymes; bracts 
sometimes scale-like and numerous; calyx 5-4-lobcd or partite, lobes or 
segments equal or one lobe enlarged andpetaloid', corolla tubular, tube often 
slender; lobes 5 or 4, \al\ate\ stamens 5, 4, or 1, inserted in the throat; anthers 

1 Antoniaceae Hutch., fam. nov.; fruticcs erecti vcl scandentcs vel arbusculae, ligno 
pnloeointraxylari praedito; folia opposita, pinnatim nervosa, integra vel denticulata, basi 
linca intcrpetiolare vcl vagina breve vel rima ciliolata conjuncta; flores bisexualcs, cymosi; 
bracteae interdum squamiformes et numerosae; calyx 5-4-lobatus vel partitus, lobis aequa- 
1 bus vcl uno magno et pctaloideo; corolla tubulosa, tubo saepe tenui; lobi 5 vcl 4, valvata; 
stamina 5, 4, vel 1, fauce inserta; anthcrae 2-locularcs, loculis parullclis vel divergentibus 
ongitudinaliter dchiscentibus; stylus simplex, stigmate capitato vcl breviter 2-lobato; ovula 
numerosa, axilia; capsula scpticide 2-valvis; semina utrinque alata, embryone recto vcl 
incurvo, endospermio carnoso. Genus typicum Antonia. 
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2-locular, loculi parallel or divergent, opening lengthwise; style single, stigma 
capitate or shortly 2-lobed; ovules numerous, axile; fruit a septicidally 
2-valved capsule; seeds winged at each end or all around , embryo straight or 
incurved in fleshy endosperm.—Malaya, Tropical America, Tropical Africa. 

A. Calyx 5-lobed; stamens more than 1: B. Anther-loculi not confluent and 
not peltate: C. Calyx not surrounded by imbricate bracts: D. Corolla-lobes 
short; calyx equally partite— Norrisia (Malaya). DD. Corolla lobes linear; 
calyx unequally lobed— Bonyunia (Trop. S. Amer.). CC. Calyx surrounded 
by many imbricate bracts— Antonia (Trop. S. Amer.). BB. Anther-loculi 
confluent, peltate when open; calyx equally partite —Peltanthera (Peru). 

AA. Calyx 4-lobed; stamen 1; 
outer calyx-lobe large and peta- 

loid— Usteria (W. Trop. Afr.). 

% 

229. Spigeliaceae 

Perennial or annual herbs , rarely 
shrublets, indumentum some¬ 
times stellate’, intraxylaryphloem 
present ; leaves opposite, con¬ 
nected by an interpetiolar line or 
small stipule ; flowers in cymes 
or unilateral spikes, rarely soli¬ 
tary or fasciculate or subum- 
bellate; calyx 5-2-partite or 
lobed, sometimes glandular 
within the base; corolla tubular, 
tube short to elongated, some¬ 
times ventricose; lobes 5 or 4, 
valvate; stamens 5 or 4, inserted 
in the corolla-tube; anthers 
usually included, loculi 2, paral¬ 
lel, dehiscing lengthwise; ovary 
superior, 2-locular; style bifid 
or deeply 2-lobed or partite, 
stigmas capitate; ovules numer¬ 
ous, densely arranged on peltate 
axile placentas; fruit a capsule, 
compressed more or less contrary 
to the septum, sometimes broadly 
2-lobed at the apex, dehiscing 
septicidally or by a transverse 
circular slit; seeds with straight embryo in fleshy endosperm.—Widely dis¬ 
tributed. 

Useful Products: Indian Pink Root (Spigelia marilandica £.), South¬ 
ern U.S.A. 

A. Capsule not circumscissile at the base: B. Corolla 5-lobed; flowers in 
terminal or axillary dichotomous cymes— Mitreola (N. Amer. to Brazil, 



Fio. 229. Spigelia marilandica L. (Spigeliaceae). A, 
corolla opened out. B, stamen. C, vertical section of 
ovary with style. D, cross-section of ovary. E, fruits. 
F, seed. G, vertical section of seed. 
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Indo-Malaya, N. Austral., Madag.). BB. Corolla 4-lobed: C. Flowers solitary 
or in fascicles or irregular umbels; styles 2, at first connate, at length free 
except below the capitate 2-lobed stigma— Mitrasacme (Austral., New Zeal., 
Trop. Asia). CC. Flowers in axillary or terminal cymes; style bifid— Mitra- 
sacmopsis (Madag.). AA. Capsule circumscissile at the base; style articulated; 
spikes more or less unilateral; perennial or annual herbs— Spigelia (N. and 
S. Amer., elsewhere introduced). 


230. Strychnaceae 

Trees or shrubs with intraxylary phloem, often climbing and branchlets some- 
tunes armed with spines or tendrils’, leaves opposite, sometimes large and 



C fi 230 ' ^* r Y c ^ n p s spinosa Lam. (Strychnaceae). A and B, spiny fruiting and flowering shoots. 
» ower. D, vertical section of flower. E, stamen. F, cross-section of ovary. G, fruit. H, cross- 

section of fruit. (From Hutch, and Dalz., FI. W. Trop. Afr.) 


0 ov ^ e * t e ntire, pinnately nerved or 3-5-ncrvcd from the base; flowers 
usually in cymes or corymbose-paniculate, rarely solitary; bracts small; 
Ca yx 5-4-Iobed or partite; corolla-tube usually very short, lobes 5-4, valvate; 
s mens 5-4, inserted in the tube or throat; anthers oblong, 2-1-locular, 
ree or connivent, opening lengthwise by slits; ovary superior, 2-locular; 
ovules numerous to 1 in each loculus; style usually short, stigma capitate or 

w'th C< k a ^ ru P e or berry, often globose, sometimes rather large and often 

a hard or fibrous endocarp; seeds with straight embryo in fleshy endo- 
»f^r n ’ World-wide distribution, mostly Tropics and Subtropics, very rare 

»n I emperate Regions. 

■ S ^ UL P rod ucts: Nux-vomica (Strychnos nux-vomica L.), Trop. Asia, 
Is ° iv S tr ychnine\ St. Ignatius' Deans (Strychnos ignatii Derg.), Philipp. 
’ *^ 0UrQ H Poison bark (S. toxifera Schomb.), Gu : "- 


lana. 
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A. Fruit a drupe; leaves large, pinnately nerved; trees: B. Corolla very 
short, not twice as long as the calyx— Couthovia (New Guin., Polynesia). 
BB. Corolla long-tubular, 2-3 times as long as the calyx— Crateriphytum 
(Moluccas). AA. Fruit a berry: C. Leaves pinnately nerved; climbing shrubs: 
D. Anthers connivent or subconnate, 1-locular— Gardneria (E. Asia). DD. 
Anthers free: E. Corolla-throat without a corona— Pseudogardneria (E. 
Asia). EE. Corolla-throat with a corona— Scyphostrychnos (Trop. Afr.). 
CC. Leaves 3-5-nerved from or above the base; trees, shrubs, or climbers— 
Strychnos (Tropics and Subtropics). 

231. Oleaceae 

Trees, shrubs, or climbers; leaves opposite or very rarely alternate, simple or 
pinnate ; stipules absent; flowers bisexual or rarely unisexual, actinomorphic; 



Fig. 231. Ligustrum massalongianum Vis. (Oleaceae). A, flower. B, same in vertical section. C, 
same opened. D, bud. E, stamens. F, ovary. G, same in vertical section. H, same in transverse 

section. (After De Wild.) 


calyx lobed or dentate, rarely absent; petals present or absent, free or connate , 
often 4, imbricate or induplicate-valvate; stamens hypogynous or epipetalous, 
usually 2, rarely 4; anthers apiculate, 2-locular, loculi back to back , opening 
lengthwise; disk absent; ovary superior, 2-locular ; style simple with a capitate 
or bifid stigma; ovules usually 2 in each loculus, axile, pendulous or ascending, 
fruit capsular and loculicidally dehiscent, baccate, or drupaceous; seeds 
usually with endosperm; embryo straight, the radicle sometimes hidden 
within the base of the cotyledons. B.H. 2, 672; E.P. 4, 2, 1. Temperate and 
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Tropical Regions— Jasminum, Schrebera, Forsythia, Syringa, Fraxinus, 
Phillyrea, Osmanthus, Chionanthus, Linociera, Notelaea, Olea, 
Ligustrum, &c. 

Useful Products: American Ash (Fraxinus americana L.)\ Manna Ash 
(F. ornus L.), S. Eur.; Common Ash (F. excelsior L.), Eur.; Iron Wood 
(Notelaea ligustrina Vent.), Austral., Tasm.; Black Iron Wood( Olea laurifolia 
Lam.), S. Afr.; Olive Tree (Olea europaea L.), SE. Eur., Asia Minor, widely 
cultivated, yields Olive Oil. Several ornamental trees and shrubs: Lilac 
(Syringa); Privet (Ligustrum vulgare L.). 

Order 51. APOCYNALES 

Woody or herbaceous; leaves opposite, simple, without stipules; petals 
united; stamens the same number as the corolla-lobes; pollen granular or 
glutinate;corona often present; carpels 2, often free, or becoming free in fruit; 
styles united above, with a common stigma, rarely free; seeds usually with 
endosperm and straight embryo, often winged or appendaged with long silky 
hairs.—Mainly Tropics. 

A. Pollen granular: 

B. Fruits capsular, i.e. composed of 2 united carpels and dehiscing along 
both sides; ovules 4, parietal in pairs, the lower 2 erect, the upper 2 
pendulous; seeds with a tuft of hairs at the apex; style twice lobed in the 
upper part Plocospermaceae 

BB. Fruits follicular, dehiscing ventrally by one side only, or fruits indehis- 
cent; ovules not arranged as above; styles united and thickened at the 
top, often free below: 

C. Stamens without a coronal appendage; pollen granular and transported 
freely; fruits follicular or indchisccnt Apocynaceae 

CC. Stamens with a coronal appendage; pollen transported by spathulate 
carriers; fruits follicular, dehiscing ventrally Pcriplocaceae 

AA. Pollen in waxy subpellucid masses (pollinia); filaments connate into a 
tube; fruits follicular, dehiscing ventrally Asclepiadaceae 

232. Plocospermaceae 

Shrubs or trees; leaves opposite or approximately vcrticillate, small, oblong 
or ovate, shining; stipules absent', flowers axillary, 1-4 together, pedicellate; 
calyx 6-5-partitc, segments lanceolate; corolla funncl-campanulatc-shaped, 
u e short, throat broad, lobes 6-5, broad, imbricate ', stamens 6 or 5, inserted 
»n the corolla-tube; anthers ovate, cordate at the base, loculi parallel; pollen 
granular-, ovary 1-locular, contracted into a stipe at the base; style twice lobed 
in the upper part; ovules 4, parietal in pairs, the lower 2 erect , the upper 2 
pen ulous\ capsule elongated, subterete, many-ribbed and sulcate, 2-vaIvcd 
fTV* 16 apex; see< * m °stly solitary, long-linear, subterete, with a dense tuft 
°J airs at the apex; endosperm thin and fleshy, embryo linear, straight.— 

antral America.— Plocosperma (Fig. 232.). 
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Fig. 232. Plocosperma buxifolium Benth. (Plocospermaceae). A, corolla, laid open, and gynoecium. 

B, vertical section of ovary. C, fruit. D, seed. (Orig.) 


233. Apocynaceae 

Trees, shrubs, or climbers, rarely perennial herbs; leaves opposite or verti- 
cillate , rarely alternate, simple, entire; stipules absent ; flowers actino- 
morphic; calyx often glandular inside ; lobes 5 or rarely 4, imbricate ; corolla 
tubular, variously shaped lobes, contorted-imbricaic , very rarely valvate; 



Fig. 233. Adenium honghel A.DC. (Apocynaceae). A, leafy shoot. B, flowering shoot. C, flower 
opened with calyx removed. D, anther. E, cross-section of ovary. F, ovary and style. G, fruiting 

carpel. H, seed. (Orig.) 
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stamens 5 or rarely 4, inserted in the tube; filaments free or rarely united, 
without a coronal appendage; anthers often sagittate, free or connivent around 
the stigma, rarely adherent to the latter, 2-locular, opening lengthwise, con¬ 
nective often produced at the apex ; pollen granular and transported freely; 
disk usually present, annular, cupular, or of separate glands; ovary superior, 
1-locular with 2 parietal placentas or 2-locular with the placentas adnate to 
the septa, or carpels 2 and free or connate only at the base with ventral 
placentas in each carpel; style 1, split at the base or entire, thickened and 
stigmatose below the apex; ovules 2 or more in each carpel; fruit entire and 
indehiscent or of 2 separate carpels, baccate, drupaceous, or follicular; seeds 
mostly with endosperm and large straight embryo, often winged or appen- 
daged with long silky hairs. B.H. 2, 681; E.P. 4, 2, 109. Mainly Tropics and 
Subtropics.— Allamanda, Landolphia, Melodinus, Carissa, Acokan- 

THERA, RAUWOLFIA, ALYXIA, CERBERA, ASP1DOSPERMA, VlNCA, PLUMERIA, 

Alstonla, Tabernaemontana, Prestonia, Forsteronia, Parsonsia, 
Adenium, Nerium, Strophanthus, Apocynum, Baissea, Funtumia, 
Echites, Dipladenia, Mandevilla, Haplophyton, &c. 

Useful Products: Landolphia Rubbers (Landolphia heudeloti A. DC. 
and L. owariensis P. Beauv., W. Afr.; L. kirkii Dyer), E. Afr.; Karaunda fruits 
(Carissa carandas L.), India; Arrow poisons from Acokanthera schimperi 
Schweinf, E. Trop. Afr., and A. venenata G. Don, S. Afr.; Paddle wood 
(Aspidosperma excelsum Bth.), Guiana; Kombe seeds (Strophanthus kombe 
Oliv.), Trop. E. Afr.; Silk Rubber Tree (Funtumia elastica Stapf.), Trop. Afr. 

234. Periplocaceae 

Climbing, twining, or erect shrubs or shrublets, rarely trees or herbs; root- 
stock sometimes tuber-like; leaves opposite, linear to obovate, entire, pin- 
nately nerved; stipules absent ; flowers bisexual, actinomorphic, usually small, 
rarely large and showy; inflorescence cymosc; bracts usually very small; 
calyx-tube very short, segments 5, imbricate or valvate; corolla sympetalous, 
5-lobed or -fid, tube short, rarely rather long and slender, lobes contorted or 
rarely valvate ; corona absent or present, simple and of various forms, some¬ 
times of linear or filiform scales; stamens 5, inserted at or near the base ol 
the corolla-tube; filaments free at the apex or from the base; anthers 2-locular, 
introrse, basifixed, connivent at the apex above the stigma, acute, acuminate, 
or produced into dilated subrecurved-spreading appendages; pollen granular, 
often cohering into masses in each loculus but easily separated; disk absent ; 
ovary of 2 separate carpels', styles 2, free up to the stigma; stigma 1, peltately 
dilated and disk-like, convex, conical, or beaked; ovules numerous in each 
carpel, several-seriate on a single adaxial placenta; fruit oi 2 follicles, these 
parallel or divergent, sometimes only 1 by abortion, sessile, elongated to 
ovoid or ellipsoidal, smooth, warted or winged, dehiscing lengthwise on the 
adaxial side; seeds compressed and often margined, mostly crowned with a 
coma of long silky hairs', endosperm present; embryo straight, nearly as long 
as the seed; cotyledons flat. Confined to the Temperate and Tropical Regions 
of the Old World.— Gymnolaema, Gongylosperma, Piiyllaniiiera, 
Pentanura, Finlaysonia, Gonocrypta ( Kompitsia ), A mi rosti mon, 
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Harpanema, Schlechterella ( Pleurostelma ), Utleria, Gymnanthera, 
Brachylepis, Decalepis, Atherandra, Atherolepis, Streptocaulon, 
Myriopteron, Camptocarpus, Symphytonema, Tanulepis, Chlorocodon, 
Tacazzea, Chlorocyathus, Batesanthus, Periploca, Parquetina, Ecta- 
dium, Cryptostegia, Hemidesmus, Baseonema, Cryptolepis ( Curroria ), 
Stomatostemma, Telectadium, Ectadiopsis, Pentopetia, Aechmolepis, 
Mitolepis, Raphionacme, Stelmatocrypton, Zygostelma, Cochlanthus, 



Fig. 234. Periploca graeca L. (Periplocaceae). A, vertical section of flower. B, stamen. C, stigma. 

D, fruit. E, seed. (Dissections partly after Baillon.) 


Omphalogonus, Streptomanes, Macropelma, Menabaea, Pentapetiopsis, 
Mafekingia, Baroniella, Zaczatea, Ischnolepis. 

Useful Products: Indian Sarsaparilla (Hemidesmus indicus R. Br.). 


In addition to the late Dr. N. E. Brown of Kew, Rudolph Schlechter, a German botanist, 
studied the Asclepiadaceae intensively. It seems worth while to reproduce his remarks 
(Notizbl. Dot. Gart. Berlin 9, 23 (1924) when he proposed the separation of the Periplocaceae 
as a separate family: 


‘ Schon wiedcrholt habe ich Gelegenheit genommen, darauf hinzuweisen, daB ich die 
Periplocaceae als cigcne Familie betrachte. Die freien StaubfSden, die Form der Antheren, 
die eigentiimlichen ioffel-oder tutenformigen Staubtrdger, die die zu Tetraden vereinigten 
Pollenkorner fiihren, und dcr Narbenkopf sind so vcrschieden von denen der iibrigen 
Asclepiadaceen, daB ich einc Trennung der beiden Familien nicht nur fur berechtigt, 
sondem fur notwendig halte. 

'Tatsdchlich stehen die Periplocaceen im ganzen Bau ihrer Bliiten meiner Ansicht nach 
den Apocynaceen ndher als den Asclepiadaceen. DaB wir es hier mit einer sehr scharf um- 
grenzten Gattungsgemeinschaft zu tun haben, geht schon daraus hervor, daB alie 
Genera altwcltlich sind, kein einziges also in Amerika auftritt. 

'Grade bei den Gamopetalen sind viele Familien erheblich schlechter umgrenzt als die 
Periplocaceen. Ich erinnere nur an die Symplocaceen und Styraceen, die Loganiaceen, die 
Caprifoliaceen und andere mchr. 

‘Es scheint mir untcr dicsen Umstdnden geboten, hier und in Zukunft bei weiteren 
Arbeiten die Familie stets als selbstSndig gegenuber den Asclepiadaceen zu behandeln.’ 
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235. Asclepiadaceae 

Climbing, twining, or erect shrubs or shrublets, herbs, or rarely trees; leaves 
opposite or verticillate, linear to orbicular-obovate, entire, pinnately nerved; 
stipules absent ; flowers bisexual, actinomorphic; inflorescence mostly cymose; 
bracts usually small; calyx-tube short, segments 5, imbricate or valvate; 
corolla sympetalous, 5-lobed or -fid, tube mostly short, lobes contorted or 



- Pachycarpus lineolatus ( Decne.) Bullock (Asclepias lincolata ( Decne.) Schlechier) 

' sclepiadaceae). A, flowering shoot. B, open flower. C. outer corona-lobe. D, inner corona-lobe. 

E, pollinia. F, cross-section of carpel. G, fruit. H. seed. 


valvate, sometimes connivent at the apex; corona present or absent, simple or 
of separate scales; stamens 5, inserted at or near the base of the corolla-tube; 
filaments connate into a tube shorter (rarely longer) than the anthers; anthers 
2-locular, introrse, basifixed, connivent at the apex above the stigma, acute, 
acuminate, or produced into dilated subrecurved-spreading appendages; 
pollen in waxy or subpellucid masses (pollinia ) and solitary or rarely in pairs 
jn each loculus; disk absent; ovary of 2 separate carpels', styles 2, free up to 
e stigma; stigma 1 , pel lately dilated and disk-like, convex, conical, or beaked; 
ovules numerous, several-seriate on a single adaxial placenta in each carpel; 
nnt of 2 follicles, these parallel or divergent, sometimes only I by abortion, 
sessile, elongated to ovoid or ellipsoidal, smooth, warted or winged, dehiscing 
e ngthwise on the adaxial side; seeds compressed and often margined, mostly 
crowned with a coma of long silky hairs ; endosperm present; embryo straight, 
nearly as long as the seed; cotyledons flat. B.H. 2, 728 (partly); E.P. 4, 2, 
in part,y)< Mainly Warmer Regions, very numerous in S. Africa, rare 
cool countries. —Calotropis, Secamone, Piiiiiiurtia, Oxypetaeum, 

SMALOBtUM, SCHIZOGLOSSUM, GOMPHOCARPUS, ASCLEPIAS, METASIELMA, 

itassa, Vincetoxicum, Cynanchum, Daemia, Gonolouus, Gymnema, 
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Tylophora, Marsdenia, Stephanotis, Sarcostemma, Hoya, Dischidia, 
Ceropegia, Brachystelma, Hoodia, Stapelia, &c. 

Useful Products: Yercum or Madarfibre (Calotropis gigantea R. Br.), 
India; Condurango bark (Marsdenia cundurango Nichols.), S. Amer.; Raj- 
mahal hemp (Marsdenia tenacissima W. & A.), India. 


Order 52. RUBIALES . 

Trees, shrubs, or herbs; leaves opposite, stipulate, mostly entire; stipules 
inter- or intra-petiolar; petals united (very rarely free); stamens epipeta- 
lous (very rarely epigynous), alternate with the corolla-lobes; ovary inferior, 
syncarpous; placentation axile, very rarely parietal; style 1; ovules numerous 
to one; seeds mostly with endosperm.—Mainly Tropics. 

A. Stamens 25-16, in 2 whorls, epigynous and free from the corolla; filaments 
connate at the base into a ring; petals free, 4 in 2 whorls; seeds numerous 
and pointed at each end Dialypetalanthaceae 

AA. Stamens as many as corolla-lobes, epipetalous; filaments free from one 
another; petals united into a tube, very rarely free from the base 

Rubiaceae 


236. Dialypetalanthaceae 

Trees; young branches densely white-tomentose; leaves opposite, stipulate, 
broadjy elliptic, entire, pinnately nerved, acuminate; stipules intrapetiolar, 
large,' connate in pairs , persistent for some time; inflorescence terminal, 
paniculate, bracteate, many-flowered; bracts resembling but smaller than the 
stipules; flowers bisexual, showy, actinomorphic, 2-bracteolate at the base, 
white and scented like Jasminum ; calyx adnate to the ovary, 4-lobed, lobes 
imbricate, rounded-ovate, with very broad glabrous margins; petals 4, free, 
imbricate, in 2 whorls, with markedly glabrous margins; stamens 25-16, often 
about 18 , in 2 whorls , epigynous and free from the corolla, all fertile and equal; 
filaments connate at the base into a short tube, anthers partly exserted, erect 
in bud, 2-locular, introrse, the two loculi long and narrow, quite separate on 
the broad connective, opening lengthwise; disk short, divided into short 
thread-like lobes; ovary inferior, 2-locular; style terminal, simple, with a very 
short bifid stigma; ovules numerous on axile placentas, imbricate in several 
series, anatropous; fruit a loculicidal capsule crowned by the calyx and at 
length partly produced above the latter, 2-locular, many-seeded; seeds nu¬ 
merous, very narrow and pointed at each end; testa membranous; endosperm 
present, thin, oily; embryo straight, terete; radicle small, thick; cotyledons 
short. Brazil. —Dialypetalanthus. 

Only a single species ( D.fuscescens Kuhlmann) of this interesting genus is known, which 
on discovery was described by Kuhlmann 1 and placed in the tribe Cinchonieae of the family 
Rubiaceae. Although it bears a great superficial resemblance to some members of that tribe, 
it possesses characters which exclude it from the Rubiaceae, as pointed out by Rizzini and 
Occhioni, who have made it the type of a separate family. These are the free petals and 

1 Kuhlmann, Archiv. Jard. Bot. Rio Janeiro, 4, 363, t. 33 (1925), and Rodriguesia, 1942, 
no. 15, 25. 




Dialypetalanthaceae). A, partly opened corolla 
i. C, one stamen showing the broad connective 
E. transverse section of ovary. F, fruit. G. seed, 
ig.) 


C 
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the numerous epigynous stamens , a combination of characters unknown in the Rubiaceae, 
in which the stamens are always inserted on the corolla-tube. In itself the character of the 
free petals, though relatively important, would not exclude it from the Rubiaceae, for the 
corolla is divided to the base in at least three genera, Molopanthera , Synaptanthera , and 
Aulacodiscus ; but all these are clearly related to other genera of Rubiaceae with sympetalous 
corollas and epipetalous stamens. And there are twice the number of stamens as corolla- 
lobes in at least one genus, Praravinia, but they are inserted in the throat of the sympetalous 
corolla. I cannot agree with the authors of the family, however, who consider it to be related 
to Myrtaceae, Rhizophoraceae, and Melastomaceae , for I can find no relationship with any 
of the tribes or genera of those families. On the contrary I consider it to be a primitive type 
near to Rubiaceae and closely linked with Loganiaceae. 


237. Rubiaceae 

Trees, shrubs, or more rarely herbs; leaves opposite or verticillate, entire 
or rarely toothed, simple; stipules often inter- or intra-petiolar , free or connate, 



FlO. 237. Mussaenda erythrophylla Schum. & Thonn. (Rubiaceae). A, flowering shoot. B, vertical 
section of flower. C, anther. D, style. E, ovary and calyx. F, transverse section of ovary. (From 

Hutch, and Dalz., FI. IV. Trop. Afr.) 


sometimes leafy and indistinguishable from the leaves; flowers mostly very 
rarely slightly zygomorphic, solitary to capitate; calyx adnate to the ovary; 
corolla epigynous, more or less tubular; lobes 4-10, contorted, imbricate, or 
valvate; stamens as many as corolla-lobes and alternate with them , inserted 
in the tube or at its mouth; anthers mostly free, 2-locular, opening lengthwise; 
ovary inferior , 2- or more-locular with axile, apical, or basal placentation, 
rarely 1-locular with parietal placentas; style often slender, variously lobed; 
ovules 1 to many; fruit a capsule, berry, or drupe; seeds rarely winged, mostly 
with endosperm; embryo straight or curved. B.H. 2,7; E.P. 4,4, 1. Generally 
distributed, but mostly Tropical.— Nauclea, Uncaria, Cinchona, Casca- 
rilla, Bouvardia, Manettia, Exostemma, Luculia, Bikkia, Rondeletia, 
Wendlandia, Argostemma, Pentas, Hedyotis, Oldenlandia, Houstonia, 
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Ophiorrhiza, Mussaenda, Urophyllum, Sabicea, Bertiera, Alibertia, 
Mastixiodendron ( Dorisia ), Posoqueria, Burchellia, Webera, Randia, 
Gardenia, Oxyanthus, Guettarda, Canthium ( Plectronia ), Vangueria, 
Ixora, Pavetta, Coffea, Morinda, Faramea, Psychotria, Gaertnera, 
Palicourea, Cephaelis, Lasianthus, Leptodermis, Plocama, Nertera, 
Coprosma, Phyllis, Spermacoce, Rubia, Galium, Asperula, &c. 

Useful Products: Quinine (Cinchona spp.), S. Amer., much cultivated 
in E. Tropics; Coffee (mainly Coffea arabica L.), E. Trop. Afr., Arabia; 
Ipecacuanha root (Cephaelis ipecacuanha ( Brot .) A. Rich.), Trop. S. Araer.; 
Gambier (Uncaria gambier {Hunt) Roxb.), Malaya. 


Order 53. BIGNONIALES 

Trees, shrubs, climbers, or herbs, sometimes with tendrils; leaves alternate 
or opposite, mostly compound; stipules mostly absent; flowers bisexual, 
calyx-lobes or segments imbricate or valvate; corolla sympetalous, mostly 
zygomorphic, lobes imbricate, rarely contorted; stamens 5, 4, or 2, inserted 
on the corolla-tube; staminodes often present; disk present; ovary superior, 
4-1-locular, with axile or parietal placentas; style terminal; fruit capsular or 
indehiscent; seeds without or with very scanty endosperm.—Tropics and 
Subtropics. 

A. Leaves stipulate, alternate, pinnately compound, the end pair tendrili- 
form; corolla actinomorphic, lobes contorted; stamens 5, all fertile, 
anther-loculi parallel, not separated; ovary 3-locular Cobaeaceae 

AA. Leaves without real stipules, mostly opposite; stamens 4 or 2, often with 
a staminode; ovary 4-2-1-locular: 

B. Trees, shrubs, or climbers, very rarely herbs; leaves mostly compound, 
digitate or pinnate, sometimes the terminal leaflet tcndriliform 

Bignoniaceae 

BB. Perennial or annual herbs, rarely shrubby, never climbing; leaves 
simple, no tendrils; flowers mostly with characteristic glands (meta¬ 
morphosed flowers) at the base of the stalks; ovary superior or inferior 

Pedaliaceae 

BBB. Perennial or annual herbs, never climbing; leaves simple, no tendrils; 
flowers without glands as described above Martyniaceae 

238. Cobaeaceae 

Climbing shrubs; leaves alternate, pinnately compound ; leaflets mostly 3 pairs, 
opposite, the end pair completely modified into slender tendrils', stipules Iarqe 
andfoliaceous, often resembling a lower pair of leaflets but in Cobaea stipularis 
quite distinct from them; flowers axillary, showy, solitary or 2-3 together on 
a long peduncle, pendulous; calyx-tube very short, 5-ribbcd or 5-winged; 
lobes or segments 5, sometimes foliaccous; corolla campanulate, much longer 
than the calyx, lobes ovate to linear and then much elongated; stamens 5 
inserted near the base of the corolla, filaments bearded in the lower part’ 
anthers exserted, versatile, 2-locular; disk large and fleshy, deeply lobed| 
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ovary superior, 3-locular ; style exserted, 3-lobed; ovules 2 or more in each 
loculus on axile placentas; capsule coriaceous, septicidally 3-valved to the 
base; seeds ascending, medifixed , compressed, imbricate in 2 series, broadly 
winged; embryo white, cotyledons large, filling the seed-body, cordate, fleshy; 
endosperm absent. Central America, south to Chile.— Cobaea. 

A generically monotypic family of 9 species referred by its original author to Bignoniaceae, 
but by later botanists to Polemoniaceae. D. Don, however, regarded it as of family rank and, 
I think, with some justification. It differs from Bignoniaceae by the actinomorphic con¬ 
torted corolla, by the long undivided anthers, 3 stigmas, its 3-locuIar ovary, and septicidally 
3-valved capsule. From all other Polemoniaceae it differs by the woody climbing habit, 
pinnate stipulate leaves with the end pair modified into tendrils, and by the septicidal 
capsule. In Cobaea scandens Cav. the seeds arc densely covered with peltate scales, but 
whether all the species are alike in this respect I cannot say, not having seen the seeds. 


239. Bignoniaceae 

Trees or shrubs, sometimes scandent, very rarely herbs; leaves opposite, 
rarely alternate, mostly compound, digitate or pinnate, sometimes the terminal 
leaflet tendril-like; stipules absent; flowers often showy, more or less zygo- 
morphic; calyx campanulate, closed or open in bud, truncate or 5-toothed; 
corolla with 5 imbricate lobes sometimes forming 2 lips, the upper of 2, the 
lower of 3 lobes; stamens alternate with the corolla-lobes, only 4 or 2 perfect; 
anthers connivent in pairs or rarely free, 2-locular, opening lengthwise; stami- 
node representing the fifth stamen often short, sometimes absent, often 3 
present when only 2 stamens; disk usually present; ovary superior, 2-locular 
with 2 placentas in each loculus or 1-locular with 2 parietal bifid placentas; 
style terminal, 2-lipped; ovules numerous; fruit capsular or fleshy and inde- 
hiscent; seeds often winged, without endosperm; embryo straight. B.H. 2, 
1026; E.P. 4 , 3b, 189. Tropics and Subtropics.— Bignonia, Macfadyena, 
Adenocalymna, Anemopaegma, Pithecoctenium, Catalpa (Fig. 239), 
Tabebuia, Tecoma, Newbouldia, Spathodea, Dolicmandrone, Stereo- 
spermum, Incarvillea, Eccremocarpus, Jacaranda, Crescentia, 
Kigelia, &c. 

Useful Products: Ornamental trees, climbers, and herbs ( Catalpa, 
Jacaranda, Tecomaria, &c.). 


240. Pedaliaceae 

Annual or perennial herbs, rarely shrubs; leaves opposite, or the upper 
alternate, simple; stipules absent; flowers bisexual, zygomorphic, axillary, 
mostly with characteristic glands (metamorphosed flowers) at the base of the 
stalks; sepals 5, more or less united; corolla sympetalous, limb often oblique; 
lobes imbricate; stamens 4, didynamous, with a small subulate staminode in 
place of the fifth, or (in Trapella) 2 fertile and 2 with reduced infertile anthers; 
anthers often connivent or contiguous in pairs, 2-locular, loculi more or less 
parallel, opening lengthwise; disk hypogynous, fleshy; ovary superior or 
rarely inferior, 4-2-locular or rarely I-locular, sometimes the loculi again 
divided by spurious septa; style terminal; ovules several to one on each 



Fig. 239. Catalpa speciosa Warder ex Engelm . (Bignoniaccae). A. ovary. B, stamens and stami- 

nodes. C, fruit. D, seed. (Partly orig.) 
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placenta; fruit a capsule or subdrupaceous; endocarp hardened and often 
homed or prickly; seeds without or with very little endosperm and straight 
embryo. B.H. 2, 1054 (excl. Tribe Martynieae ); E.P. 4, 3 b, 253, figs 97-101 
(1895). Including Trapellaceae Li (1954). Old World Tropics and Subtropics, 
rare in Temperate Regions. 

Useful Products: Grapple plant (Harpagophytum procumbens DC.), 
S. Afr.; Oil of Sesamum (from Sesamum indicum L.), cultivated. 

A. Ovary superior; land plants: B. Herbs; flowers in the axils of the leaves, 
solitary or fasciculate, with glands at the base of the pedicels: C. Ovary 2- 



Fio. 240. Harpagophylum procumbens DC . (Pcdaliaceae). A, bud. B, stamens and staminode. 
C, stamen. D, style. E, transverse section of ovary. F, fruit. G, seed. H, vertical section of same. 

I, embryo. (Partly orig.) 


locular, loculi not again divided: D. Ovules numerous in each loculus (8 
or more): E. Corolla not pouched at the base— Harpagophytum (S. Afr.). 
EE. Corolla deeply and broadly pouched at the base— Holubia (S. Afr.). 
DD. Ovules 2 in each loculus: F. Fruits armed, but not winged— Pedalium 
(India, Socotra, Afr., Madag.). FF. Fruits unarmed, winged— Ptlrodiscus 
(Trop. and S. Afr.). CC. Ovary 4-2-locuIar, the loculi again spuriously 
divided: G. Fruit a capsule: H. Loculi of the capsule very unlike each other, 
the larger loculus at length dehiscent— Rogfkia (Trop. Afr.). HH. Loculi 
of the capsule equal: J. Upper angle of capsule rounded— Sesamum (Old 
World Tropics). JJ. Upper angle of capsule armed with sharp prickles— 
Ceratotheca (Trop. and S. Afr.). GG. Fruit a nut: K. Fruit discoid with 2 
erect spines near the middle— Dicerocaryum ( Pretrea ) (Trop. and S. Afr.). 
KK. Fruit globose or ellipsoidal, with numerous short thorns— Josepiiina 
(Preterothamnus)( N. Austral.). BB. Shrubs; flowers in the axils of very reduced 
bracts, few or many in terminal inflorescences, with or without glands at 
the stalks: L. Corolla-tube long and cylindrical, spurred or not at the base; 
leaves small, on short branches— Sesamothamnus (Trop. and S. Afr.). 
LL. Corolla-tube broadened upwards; leaves relatively large on long 
stalks— Uncarina (Madag.). AA. Ovary inferior; aquatic plants— Trapella 
(E. Asia). 
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241. Martyniaceae 

Perennial or annual herbs, glutinous-villous ; leaves alternate or opposite; 
stipules absent ; flowers bisexual, zygomorphic , in terminal racemes; sepals 5, 
nearly free or partly united, sometimes spathaceous ; corolla sympetalous, 5- 
iobed, tube expanded from the base, or long and narrow, lobes imbricate; 



Fig. 241. Proboscidea fragrans (Lindt.) Decne. (Mar¬ 
tyniaceae). A, young fruit. B, mature fruit. (After 

Bot. Mag.) 


fertile stamens 4 or 2, the fifth reduced to a staminode; anther-loculi divari¬ 
cate ; disk glandular, symmetrical; ovary superior, of 2 united carpels, 7- 
locular with 2 parietal placentas divided into 2 divaricate lobes; style long, 
with 2 stigmas; ovules numerous; fruit a more or less long-homed capsule 
with soft deciduous pericarp, loculicidally dehiscent, more or less 4-locellate 
by the intrusive placentas; seeds many or few, rarely 1 in each locellus, 
pendulous; endosperm thin, embryo straight. B.H. 2, 1055 (in Pedaliaceae ); 
Stapf, E.P. 4, 3b. 265, fig. 102 (1895). America. 

A. Fertile stamens 4: B. Corolla-tube broadened from the base— Probo¬ 
scidea ( Ibicella ) (S. Amer.). BB. Corolla-tube very long, cylindrical, narrow, 
campanulate at the upper end— Craniolaria (S. Amer.). AA. Fertile stamens 
2; corolla-tube broadened from the base— Martynia (Mexico). 
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Order 54. VERBENALES 

Trees, shrubs, or rarely herbs, branches often quadrangular; leaves alter¬ 
nate, opposite or whorled; stipules absent ; flowers bisexual; calyx per¬ 
sistent; corolla actinomorphic or zygomorphic, 4-5-lobed, lobes imbricate; 
stamens as many as corolla-lobes or one fewer, often 4, rarely 5 or 2, inserted 
in corolla-tube, anthers 2-locular; ovary superior, 9-1-locular; style terminal , 
simple; ovules 1 or 2 in each loculus, erect, axile, or rarely pendulous; fruit a 
drupe or berry ; seeds with scanty or no endosperm. 

A. Leaves alternate; stamens as many as corolla-lobes; corolla actino¬ 
morphic Ehretiaceae 

AA. Leaves opposite or verticillate; stamens usually one less than the corolla- 
lobes; corolla mostly more or less zygomorphic: 

B. Calyx actinomorphic (not bilabiate); ovary 9-2-locular; ovules 2 or 1, 
anatropous: 

C. Seeds without endosperm Verbenaceae 

CC. Seeds with endosperm: 

D. Ovules 1 in each loculus, erect; indumentum when present not stellate; 
leaves verticillate; flowers in dense terminal spikes; South African 

shrubs Stilbcaceae 

DD. Ovules usually 2 in each loculus, laterally inserted on the central 
axis; indumentum often dense and consisting of stellate or dendri¬ 
form hairs, rarely lepidote; inflorescence often capitate or corym¬ 
bose-paniculate, or flowers axillary; Australia and Pacific Is. 

Chloanthaceae 

BB. Calyx bilabiate; ovary 1-locular; ovule 1, orthotropous, erect from 
near the base of the loculus; no stellate hairs; flowers in slender axillary 
and terminal spikes, strongly reflexed in fruit and appressed to the axis 

Phrymaceae 


242. Ehretiaceae 

Trees or shrubs, sometimes spiny, very rarely subshrubs, or rarely scabrid or 
woolly herbs; leaves alternate or rarc\y subopposite, entire or toothed; stipules 
absent ; flowers in cymes, cylindrical spikes, or in heads, or rarely all axillary 
or leaf-opposed; calyx tubular or campanulate, dentate or variously divided, 
sometimes membranous, enlarged and inflated in fruit and enclosing it; 
corolla tubular, lobes 5, rarely 4 or 6 or more, plicate, imbricate or subcon¬ 
torted, very rarely valvate; stamens as many as and alternate with the corolla- 
lobes, equally or unequally inserted in the tube, exserted or included; anthers 
2-locular, ovate or oblong to rounded; style terminal on the ovary, simple and 
2-4-fid or lobed, or styles 2, stigmas clavate or capitate; ovary superior, 
4-2-locular, loculi sometimes 2-loccllatc; ovules paired, erect, basally or 
laterally attached to the axis, or rarely pendulous; fruit drupaceous, often 
enclosed by the persistent sometimes enlarged calyx, hard and dry or baccate; 
seeds with or without endosperm; cotyledons flat or plicate. B.H. 2, 838; E.P. 
4 , 3 a, 80 (in Doraginaceae). Including Duckeodendraceae Kuhlm. (1950). 
Tropics and Subtropics, especially Central and S. America. 
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A. Style absent; stigma sessile, bilobed; leaves lepidote— Lepidocordia 
(Brazil). A A. Style or styles present: B. Style twice divided, i.e. the style arms 
2-lobed: C. Calyx not or only slightly enlarged in fruit— Cordia (Tropics 
and Subtropics). CC. Calyx much enlarged in fruit: D. Calyx in fruit with 5 
broadly linear segments spreading stellately below the fruit like a small 
Dipterocarp— Patagonula (S. Amer.). DD. Calyx in fruit erect and inflated, 
hiding the fruit and forming 5 reticulate wings, cordate at the base— Auxemma 



Fig. 242. Cordia abyssinica R. Br. (Ehrctiaccac). A. calyx. B, corolla opened out. C, ovary and 
style. D, cross-section of fruit. E. vertical section of ovary. F, fruit with persistent calyx. (From 

Hutch, and Dalz., FI. W. Trop. Afr.) 


(Brazil). BB. Style undivided or at most 2-lobed, or styles 2, free: E. Anthers 
free from each other: F. Styles 2, free from each other: G. Fruits not com¬ 
pressed: H. Fruits fleshy, with 4 drupes; spiny shrubs; leaves not woolly— 
Rochefortia (West Indies, Trop. Amer.). HH. Fruits slightly fleshy, separat¬ 
ing into 4 nuts; shrublets or rarely herbs with setose or woolly leaves— 
Coldenia (Tropics and Subtropics). GG. Fruits compressed, with broad 
reticulate margins— Pteleocarpa (Malacca). FF. Style 1, entire or divided 
up to about the middle: J. Anthers oblong or ovoid; Lycium- like shrubs— 
Rotula ( Rhabdia) (Tropics). J J. Anthers almost globose; shrubs with obovate 
leaves and panicles of dense spikes of flowers— Poskea (NE. Trop. Afr.). 
K. Calyx not enlarged in fruit: L. Calyx closed in bud, at length 2-5-partite— 
Bourreria (Florida, Trop. Amer.). LL. Calyx 5-lobed— Ehretia (Tropics 
and Subtropics). LLL. Calyx 10-15-toothed; leaves shortly trilobed— 
Cortesia (Argentine). KK. Calyx enlarged, inflated and enclosing the fruit, 
oblong-elliptic, 5-toothed and almost closed at the top— Saccellium (S. 
Amer.). EE. Anthers united into a cone around the style— Halgania (Aus¬ 
tral.). Of uncertain position Duckeodendron (Trop. Amer.). 
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243. Verbenaceae 

Woody or herbaceous, often with quadrangular branchlets; leaves usually 
opposite or whorled, simple or compound; stipules absent; flowers d, more or 
less zygomorphic; calyx 4-5-lobed or toothed, persistent; corolla sympetalous, 
tubular, 4-5-lobed, lobes imbricate; stamens on the corolla-tube, 4 or rarely 
2, rarely 5; anthers 2-locular, loculi often divergent, opening length¬ 
wise; ovary superior, 9-2-locular, often 4-locular; style terminal ; ovules 
solitary or paired, erect or rarely pendulous, anatropous; fruit a drupe or 



Fig. 243. Vitex agnus-castus L. (Verbenaceae). A, (lower. B, vertical section of same. C, ovary. 

D, vertical section of same. (After Baill.) 


berry; seeds with straight embryo and very scanty or no endosperm; B.H. 2, 
1131; E.P. 4 , 3 a, 132. Mostly Tropics and S. Temperate.— Lantana, Lifpia, 
Bouchea, Chascanum, Stachytarpheta, Verbena, Petraea, Citharexy- 
lum, Duranta, Callicarpa, Aegiphila, Tf.ctona, Premna, Vitex, Clero- 
dendrum ( Clerodendron ), Holmskioldia, Avicennia, &c. 

Useful Products: Fiddle wood (Pctitia domingensis Jacq.), West 
Indies; Teak wood (Tectona grandis L.), India to Malaya. Some beautiful 
garden plants. 


244. Stilbeaceae 

Erect shrubs or shrublcts; branchlets densely leafy; leaves verticillate , linear 
or acicular, thick, with recurved margins; no stipules \ flowers in dense terminal 
spikes , these oblong-cylindric to subglobosc; bracts leaf-like; calyx tubular 
and 5-lobed or bilabiate or deeply 5-partitc, segments slightly imbricate or 
valvate; corolla sympetalous, actinomorphic or zygomorphic, lobes 5 or 4, 
imbricate ; stamens 4, inserted towards the top of the corolla-tube or between 
the lobes; filaments free, filiform; anthers 2-locular, dehiscing lengthwise, 
loculi parallel or divergent from the apex; no disk ; ovary superior, 2-locular, 
loculi with 1 erect anatropous ovule ; style slender, entire; fruit a capsule or 
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indehiscent; seeds often reticulate, with endosperm and straight embryo.— 
S. Africa. 

A. Anther-loculi parallel: B. Calyx not 2-lipped: C. Calyx deeply 5-partite; 
corolla 4-lobed; fruit a 4-valved capsule— Campylostachys. CC. Calyx 
5-toothed or 5-fid; corolla 5-lobed; fruit indehiscent— Stilbe. BB. Calyx 
2-lipped; corolla 2-lipped; fruit not known— Xeroplana. AA. Anther- 
loculi divergent from the apex, at length confluent into one: D. Calyx 5- 



Fig. 244. Stilbe vestita Berg. (Stilbeaceae). A. leaf showing upper surface. B, leaf, lower surface. 
C, calyx. D, vertical section of flower. E, anther. F, vertical section of ovary. (Orig.) 

toothed; corolla-limb 2-lipped— Eurylobium. DD. Two posticous calyx- 
segments free, 3 anticous connate into one and 3-toothed; corolla-limb equally 
5-lobed— Euthystachys. 


245. Chloanthaceae 1 

Shrubs or shrublets, tomentose, woolly or clothed with much-branched or 
dendriform hairs, rarely lepidote, glabrous, or scabrid; leaves opposite or 
verticillate, rarely scattered, sessile or subsessile, ovate to linear, mostly 
densely clothed with stellate hairs , very rarely lepidote, sometimes linear and 

1 Chloanthaceae Hutch., fam. nov. Frutices vel suffrutices, tomentosi, Ianati, vel pilis 
multiramosis vel stellatis induti, rare lepidoti, glabri vel scabridi; folia opposita vel verticil- 
lata, rare sparsa, sessilia vel subscssilia, ovata ad linearia, plerumque pilis stellatis induta, 
interdum linearia et grosse bullata; inflorescentia terminalis, spicata, capitata vel corytn- 
boso-paniculata, vel flores axillares; bracteae parvae; calyx 8-4-lobatus, rare fructu auctus 
ct membranaccus; corolla sympetala, actinomorpha vel zygomorpha, 8-4-lobata vel rare 
truncata, lobis imbricatis; stamina tot quot corollae lobis vel uno minus, in tubo vel ad 
marginem corollae tubi inserta; antherae 2-locularcs, loculis saepe basi muticis; discus 
nullus; ovarium superum, 2-loculare; ovula pro loculo 2, axilia; stylus gracilis, bifidus vel 
2-lobatus; fructus indehisccns, plerumque 1-spermus; semina endospermio et embryo recto. 
Genus typicum Chloanthes. 
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very strongly bullate, often with recurved margins; inflorescence terminal, 
spicate, capitate, or corymbose-paniculate, or flowers axillary; bracts small; 
calyx 8-4-lobed, unchanged in fruit or rarely at length enlarged and mem¬ 
branous; corolla sympetalous, actinomorphic or zygomorphic, truncate to 
8-4-lobed, lobes imbricate ; stamens as many as corolla-lobes or one fewer, 
inserted in the tube or on the rim of the corolla; anthers 2-locular, dehiscing 
lengthwise, the loculi often muticous at the base; disk absent ; ovary superior, 



Fio. 245. Newcastlia spodolricha F. Muetl. (Chloanlhaceae). A. branched hair from (he branchlct. 
B, corolla opened out, with stamens. C, calyx opened out, with ovary and style. I) and li, anthers. 

F, vertical section of ovary. G, transverse section of ovary. (Grig.) 


2-locular; ovules 2 in each loculus, axile; style slender, bifid to 2-lobed; fruit 
indehiscent , often 1-seeded; seeds with endosperm and straight embryo. 
Benth., FI. Austral. 5, 37 (1870); B.H. 2, 1132 (as tribe Chloantheae of 
yerbenaceae). —Australia. 

A. Corolla actinomorphic; lobes 8-4, subcqual; stamens as many as lobes; 
anthers not muticous at the base: B. Corolla distinctly lobed: C. Style bifid 
or very shortly 2-lobed: D. Flowers spicate: E. Flowers 6-5-merous—Ntw- 
castlia. EE. Flowers 4-mcrous— Physopsjs. DD. Flowers capitate, heads 
solitary or corymbose; flowers 4-merous— Mallophora. CC. Style deeply 
2-lobcd; flowers in heads, cymes, or panicles— Dicrastylps. BB. Corolla 
truncate or very shortly 8-5-lobcd; stamens on the rim of the corolla; plants 
densely woolly with much-branched or dendriform hairs— Lachnostachys. 
AA. Corolla zygomorphic, 2-lippcd or lobes 5 and unequal; stamens 4; 
anthers often muticous at the base: F. Leaves dccurrcnt, usually linear and 
very strongly bullate; corolla-tube elongated; anthers not appendaged at the 
Base— Chloanthes. FF. Leaves not decurrent and not bullate; corolla-tube 
usually broad and short: G. Calyx not enlarged or only slightly so after 
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flowering; flowers axillary: H. Aromatic shrubs not broom-like; leaves in 
whorls of 3, or scattered; anther-loculi not muticous at the base— Denisonia. 
HH. Leafy shrubs or shrublets more or less covered with cottony wool; 
anthers usually muticous at the base— Pityrodia. HHH. Broom-like plants 
and appearing almost leafless; anther-loculi with minute tips at the base— 
Spartothamnus. GG. Calyx much expanded after flowering, opening out 
flat and becoming membranous, reticulate; peduncles axillary, 1-3-flowered, 
the flowers forming a loose terminal panicle— Cyanostegia. 


246. Phrymaceae 

Erect perennial herbs with divaricate quadrangular branches; leaves opposite, 
simple, ovate, petiolate, coarsely dentate, thin, pinnately nerved; stipules 



A genus of herbs, such as Phryma, has usually not such a strikingly discontinuous distribution 
as shown on the map, though this is more common in woody plants such as some Magno- 

liaceac and Hamamelidaceae, &c. 


absent; flowers bisexual, in slender axillary and terminal spikes, erect in bud, 
soon spreading, strongly reflexed in fruit and appressed to the axis, purplish 
or blue; bracts subulate, small; calyx tubular, prominently 5-ribbed, bilabiate , 
posterior 3 lobes subulate and hooked at the apex , anterior 2 short and muti¬ 
cous; corolla sympetalous, tube cylindrical, a little longer than the calyx- 
tube, limb bilabiate, posterior lip erect, shortly 2-lobed, anterior longer, 
spreading, broadly 3-fid; stamens 4, didynamous, inserted above the middle 
of the corolla-tube, shortly exserted; filaments slender; anthers subreniform; 
ovary superior, ovoid, 1-locular; style terminal, shortly 2-fid at the apex; 
ovule 1 , erect from almost the base, orthotropous; fruit enclosed by the 
persistent, narrow, reflexed, ribbed calyx with its hooked 3 lobes, laterally 
mucronate near the apex; pericarp membranous; seed basal, testa membran¬ 
ous, loose, closely applied to the pericarp; embryo oblong, cotyledons broad 
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Flo. 246. Phryma leptostachya L. (Phrymaceae). A, vertical section of (lower. B, calyx in fruit. 

C, fruit. (Orig.) 


and folded; endosperm absent. B.H. 3, 1137 (in Verbenaceae ); E.P. 4, 3 b, 362; 
Engl, and Diels, Syllabus, edn. 11, 357. E. Asia, Atlantic N. America.— 

Phryma. 

Division II. HERBACEAE 

Order 55. RANALES 

Herbaceous, often with scattered vascular bundles in the stem, or softly 
woody with broad medullary rays; flowers hypogynous to rarely perigynous, 
hemicyclic to rarely completely cyclic; petals mostly present; stamens oo, 
free; apocarpous, or rarely 1 carpel; seeds with copious uniform endosperm 
and minute embryo. Leaves alternate or rarely opposite, very rarely stipulate, 
simple or much divided.—Cosmopolitan, but rare in the Tropics. 

A. Disk present; stamens centrifugal, numerous; seeds arillatc Paeoniaceae 
AA. Disk absent but torus sometimes much enlarged with sunken carpels; 
stamens centripetal or few; seeds not arillate: 

B. Ovules basal or axile and inserted on the adaxial suture of the carpels; 
anthers introrse: 

C. Ovary of more than 1 carpel: 

D. Carpels with more than 1 ovule; fruits follicular, rarely baccate or 
connate and dehiscing at the apex Hellcboraceac 

DD. Carpels with 1 erect or pendulous ovule; fruit a bunch of free dry 
(indehiscent) achenes, rarely berry-like Ranunculaceae 

DDD. Carpels united into a many-locular ovary or sunk in the enlarged 
torus; aquatics Nymphaeaceae 

CC. Ovary of 1 carpel; stamens as many or twice as many as the petals 

Podoph) Uaceae 
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BB. Ovule pendulous from the apex of the carpels; seeds without endo¬ 
sperm ; aquatic herbs without petals Ceratophyllaceae 

BBB. Ovules parietal, spread over the abaxial wall of the carpels, not con¬ 
fined to the suture; sepals and petals 3 each; anthers extrorse 

Cabombaceae 


247. Paeoniaceae 

Herbs or rarely undershrubs; root perennial, a thick subhorizontal stock, 
sometimes the roots thickened into ovate or cylindrical tubers; stem-base 



Fio. 247. Paeonia pcregrina Mill. (Paeoniaceae). A, carpels and some stamens. B, stamens. 

C, fruiting carpels. D, seed. (Orig.) 


covered with scale-like sheaths; leaves alternate, petiolate, twice ternate , 
segments pinnately nerved; flowers bisexual, large and showy, of various 
colours, often much doubled in cultivation; sepals 5, free, subfoliaceous, 
unequal, more or less rounded, persistent , imbricate; petals usually 5 or some¬ 
times 6-10, orbicular, subequal, not clawed, imbricate; stamens numerous, 
centrifugal , free, spirally arranged ; anthers 2-locular, extrorse , opening by 
slits lengthwise; disk around the carpels fleshy , sometimes at length nearly 
covering the carpels and resembling a fig (Ficus) with an apical ostiole; carpels 
5-2, free, large and fleshy, arcuate-divergent; stigma sessile, thick, falcate, 
2-lipped; fruiting follicles 5-2, divergent, dehiscing by the adaxial (upper) 
suture; seeds globose, aril late, shining, with a rather prominent umbilicus; 
endosperm copious, embryo small. S. and Central Europe from Spain and 
N. Africa to Siberia, and in NW. America.— Paeonia. 

Comer 1 considers the order of development of stamens—centrifugal or centripetal—to 
be of phylogenetic importance, and gives a list of the families known to him having either 
type. Largely because of this character he considers Paeonia, with centrifugal stamens, to 
be misplaced in the Ranunculaceae, which otherwise have centripetal stamens, and would 

1 E. J. H. Corner, ‘Centrifugal Stamens’, J. Arnold Arbor. 27,423 (1946). 
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put Paeonia, because of this, near the Dilleniaceae. I am not at all convinced that this 
character alone is sufficient to support this treatment, for in sorting a pile of specimens of 
various families I should never place Paeonia anywhere near Dilleniaceae. 

I consider Paeonia to be something of a link between the Magnoliaceae and Helleboraceae, 
but much more closely related to the latter. The recognition of Paeonia as a separate family 
was advocated on anatomical evidence by Worsdell 1 in 1908. 


248. Helleboraceae 

Perennial herbs with underground rhizomes or tubers, very rarely annuals; 
leaves sometimes all or mostly radical, alternate, palmately or pedately nerved. 



Flo. 248. Hellebores nigcr L. (Helleboraceae). A. petal. B. stamen. C. carpels. D. vertical section 
of carpel. E, same in fruit. F. seed. G. vertical section of seed. (Orig.) 


lobed or dissected, rarely peltate, sometimes the upper leaves resembling 
«tn Involucre, very rarely pinnatcly divided; petioles sometimes dilated into 
stipule-like auricles at the base ; venation reticulate; flowers bisexual, actino- 
tnorphic or zygomorphic, solitary or few together, more rarely racemose or 
paniculate, sometimes precocious, yellow, white, green, lilac, rose, or blue; 
sepals 5 or more, rarely 3 or 4, free, green or petaloid, rarely spurred at the 
base, imbricate; petals 8-5, rarely up to 12 or more, sometimes reduced and 
nectary-like, when absent the sepals often petaloid, often with a nectarilerous 
pit at the base; stamens hypogynous, filaments free; anthers 2-locular, open- 
lr >g by slits lengthwise; no disk', carpels numerous to 5, very rarely 2 or \,free 
or rarely partially connate; style simple; ovules many to several, in 3-1 series 
on the adaxial suture, rarely only 2 ovules near the middle of the carpel; fruit 

„ ' jy* C - Worsdell, ‘The Affinities of Paeonia’, J. But. 46, 114 (1908); Ann. Bot. 22, 663 


601.1 


D d 
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follicular , free and dehiscing by the adaxial suture, rarely carpels united and 
dehiscing at the apex, rarely baccate; seeds angular, sometimes keeled, winged , 
or ridged , with copious endosperm and small straight embryo with 2 cotyle¬ 
dons. Mostly N. Temperate Regions, rarer in the S. Hemisphere.—Tribes 
Helleboreae and Delphineae of B.H. 1, 1.—Trollius, Asteropyrum, Helle- 
borus, Eranthis, Caltha, Calathodes, Glaucidium, Hydrastis, Ane- 
monopsis, Paraquilegia, Paropyrum, Neoleptopyrum, Coptis, Isopyrum, 
Enemion, Semiaquilegia, Aquilegia, Nigella, Komaroffia, Garidella, 
Beesia, Souliea, Cimicifuga, Actaea, Xanthorhiza, Delphinium, Aconi- 

TUM. 

Useful Products: Stavesacre seeds (Delphinium staphisagria L.), SE. 
Eur.; Aconite root (Aconitum napellus L.), Eur.; Black Cohosh or Black 
Snake root (Cimicifuga racemosa Nutt.), N. Amer.; Hydrastis rhizome 
(Hydrastis canadensis L), N. Amer. Many beautiful garden plants. 


249. Ranunculaceae 



Fig. 249. Ranunculus cortusifolius Willd. (Ranunculaceae). A, carpels. B, one 

carpel. (Orig.) 


Perennial and annual herbs with radical arid alternate leaves, or shrubs or 
climbers with opposite often compound leaves, but with soft wood and broad 
medullary rays ; stipules absent or represented by stipule-like petiolar basal 
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sheaths; flowers bisexual or rarely dioecious, actinomorphic ( never zygo - 
morphic ), solitary to paniculate, yellow to white, blue, or pink, rarely purple 
or scarlet, sometimes subtended by an involucre of leaves or one leaf, sepals 
5-8, rarely more or reduced to 3 or 4, imbricate, to semi-valvate or valvate, 
mostly deciduous, sometimes petaloid, rarely spurred at the base; petals 
many to few, often 5, free, mainly with a nectariferous claw, showy or much 
reduced or absent and then the sepals often petaloid-, stamens numerous; 
filaments free, usually in several series, rarely the outer staminodal and 
petaloid; anthers short, dehiscing by slits lengthwise; no disk ; carpels usually 
many, rarely only 1 or few, free, inserted on a short globular to elongated 
axis; style slightly bifid or stigma sessile; ovule l, erect or pendulous-, fruit a 
bunch of dry achenes , sometimes with long feathery tails, rarely berry-like, 
seeds with very small straight embryo (rarely with only 1 cotyledon) in 
copious endosperm. B.H. 1, 1 (partly); E.P. 3, 2, 43 (partly). Mostly in N. 
Temperate Regions, fewer in the Tropics and in the S. Hemisphere. Composed 
of tribes Ranunculeae, Anernoneae, and Clematideae of B.H. 1, 1.—M yosurus, 
Oxygraphis, Callianthemum, Ranunculus, Laccopetalum ( Cryptochaete ), 
Adonis, Knowltonia, Gampsoceras, Paroxygraphis, Hamadryas, Traut- 

VETTERIA, SCHLAGINTWEITIELLA, THALICTRUM ( Piuttia ), KlNGDONIA, OREl- 

thales, Anemonella, Anemone, Hepatica, Barneaudia, Clematopsis, 
Clematis, Naravelia. 1 

Useful Products: Some beautiful garden plants. 


250. Nymphaeaceae 

Aquatic herbs with peltate or cordate often floating leaves on long petioles; 
flowers <^, solitary, large and showy, often sweet-scented; sepals 4-6, free or 
adnate to the torus; petals numerous, hypogynous or perigynous, imbricate, 
sometimes gradually passing into the stamens, the latter numerous, with 
introrse anthers opening longitudinally; carpels 8 or more, united into a 
many-locular ovary {Nuphar) or sunk in the enlarged torus ( Nelumbo ); ovules 
1 to many, on the walls or from the apex of the carpel; endosperm usually 
present; embryo straight. B.H. 1, 45 (partly); E.P. 3, 2, 1. Widely dispersed 
m ponds, streams, and lakes. Tropics and N. Temperate Zone. Including 
Euryalaceae , Barclayaceae, Li (1955). 

Several beautiful hardy Nymphaea spp. suitable for water gardening. 
ictoria Water Lily (Victoria amazonica ( Poeppig) Sowerby), Guiana and 
Brazil; Egyptian Lotus (Nelumbo nucifcra ( Gaertn .) Willd.). 

A. Ovules numerous in each loculus or carpel: B. Carpels or ovary inserted 
above the torus; sepals, petals, and stamens hypogynous; leaves with a basal 
sinus— Nuphar (N. Hemisph.). BB. Carpels or ovary more or less immersed 
in the torus; sepals, petals, or stamens epigynous: C. Sepals all hypogynous; 
Petals and stamens epigynous; leaves with a basal sinus— Barclaya (Indo- 
alaya). CC. Sepals or some of them more or less epigynous: D. Outer sepals 
and petals subhypogynous; leaves with a basal sinus— Nymphaea (Cos- 
mo Pol ). All sepals and petals epigynous; plants armed with prickles: 

synonyms of these genera as are additional to Dalla Torre and Harms, 
Cenrra Siphonogam., arc included. 
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Fig. 250. Nelumbo lutea ( tVilld ,.) Pers . (Nymphaeaccac). A, torus and carpels in fruit’. B # section 
of torus. C, anther. D, carpel. E, section of carpel. F, section of fruit. G, section of seed. (After 

Le Maout & Decne.) 


E. Stamens all fertile— Euryale (E. Asia). EE. Inner stamens sterile— Victo¬ 
ria (E. Tropics, S. Amer.). AA. Ovule solitary from the apex of the loculus; 
carpels sunk in the enlarged torus— Nelumbo ( Nelumbium ) (Tropics of Amer., 
Asia, and Austral.). 


251. PODOPHYLLACEAE 

Perennial herbs with more or less fleshy rootstock and often thick roots; 
leaves mostly all radical, peltate, palmi-nerved or lobed or 2-3-foliolate; 
stipules absent ; flowers bisexual, solitary or cymose and subumbellate, 
terminal, rarely spicate; sepals 6-4 ,petaloid or green, imbricate, rarely absent; 
petals 9-6, larger than the sepals, imbricate, rarely absent; stamens as many 
as the petals or twice as many, free; anthers opening by slits lengthwise or by 
valves from the base upwards; no disk; ovary superior, composed of 1 
carpel, 1-locular; ovules numerous on the adaxial side or reduced to 1; fruit 
a berry or a follicle opening transversely or obliquely; seeds with copious 

endosperm and small embryo.—N. Hemisphere, mainly in Temperate 
Regions. 

Useful Product: May Apple or Podophyllum roots (Podophyllum 
peltatum L.) N. Amer. 

A. Ovules 2- or more-seriate on the adaxial suture of the ovary: B. Leaves 
palmi-nerved or -lobed or bipartite: C. Anthers opening by slits lengthwise; 
flowers solitary or subumbellate; fruit a berry— Podophyllum (E. Asia and 
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Eastern N. Amer.). CC. Anthers opening by 1 or 2 valves from the base 
upwards: D. Sepals and petals present: E. Sepals 6; petals 6, flat; stamens 6; 
fruit a berry: F. Flowers cymose; leaves deeply lobed and lobulate— Diphyl- 
leia (NE. Asia, Atlantic N. Amer.). FF. Flowers single; leaves 3-foliolate— 
Ranzania (Japan). EE. Sepals 4; fruit dehiscent: G. Leaves bilobed to the 
apex of the petiole; fruit transversely dehiscent— Jeffersonia (Atlantic N. 
Amer.). GG. Leaves only slightly bilobed at the top; fruit obliquely dehis¬ 
cent— Plagiorhegma (NE. Asia). DD. Sepals and petals absent; stamens up 



Fig. 251. Podophyllum hexandrum Royle (Podophyllaceac). A, flower and whorl of leaves. 
B. fruit. C, fruit opened out. D, stamens. E, ovary. F, cross-section of ovary. G, vertical section 

of seed. (Adapted from Bot. Mag.) 


to 9; anthers 1-valved; ovule 1; fruit dorsally dehiscent— Acmlys (Pacific 
N. Amer.). BB. Leaves pinnately 1-3-tcrnate: H. Sepals 15—12; petals smaller 
and nectary-like, 6; stamens 6 —Vancouveria (Pacific N. Amer.). HH. Sepals 
8-7; petals 4; stamens 4: J. Leaves pinnately 2-3-scct— Epimedium (SE. Eur. 
to Japan, N. Afr.). JJ. Leaves 2-foliolate—A ceranihus (Japan). A A. Ovules 
few, erect from the base of the loculus; leaves pinnately nerved or pinnatisect, 
or pinnately 2-3-ternate or decompound: K. Petals scarcely smaller than the 
sepals, flat; stamens 6; fruit bladdery, indchiscent, the pericarp persistent 
and enclosing the seeds— Bongardia (E. Mcditerr. to India). KK. Petals small 
and nectary-like: L. Fruit bladdery, indchiscent, pericarp persistent and 
enclosing the seeds— Leontice (E. Meditcrr. to NE. Asia). LL. Fruit dehis¬ 
cent, the pericarp falling away very early and exposing the drupe-like seeds 

Caulophyllum (E. Asia, Atlantic N. Amer.). 

252. Ceratophyllaceaf. 

Aquatic submerged herbs , with leafy floating branches; leaves verticillale , 
variously divided with thread-like or linear segments; flowers monoecious , 
solitary in the whorls, the males and females at separate nodes, sessile; 
calyx thinly herbaceous, many-parted into narrow subvalvatc segments olten 
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dentate or lacerate at the apex. Male flowers: stamens 10-20, crowded on 
a flat torus; anthers almost sessile, erect, linear-oblong, 2-locular, loculi 



Fig. 252. Ceratophyllum demersum L. var. (Ccrato- 
phyllaceae). A, flower. B, stamen. C, fruit. D, vertical 
section of same. (After Martius.) 


parallel, opening lengthwise, 
with the connective produced 
beyond the loculi, thick and 
often coloured. Female 
flowers: staminodes 0; ovary 
sessile, ovoid, 1-locular; style 
continuous with the ovary; 
ovule 1, pendulous, anatro- 
pous; fruit a nut, ovoid or 
ellipsoidal; seed pendulous; 
endosperm 0; embryo straight; 
cotyledons oblong, equal; 
radicle very short; the plu¬ 
mule already well developed 
and showing several leaves in 
the seed. B.H. 3, 415; E.P. 
3, 2, 10. Cosmopolitan.— 
Ceratophyllum. 


253. Cabombaceae 

Aquatic herbs with perennial rhizomes; stems coated with mucilage; leaves 
alternate, the submerged ones finely dissected ’ the floating peltate ; flowers 
axillary, solitary, hypogynous, actinomorphic; sepals 3, petaloid; petals 3; 
stamens 3-18; anthers extrorse, opening lengthwise; carpels 2-18, free, 



Fig. 253. Cubomba aquatica AubL (Cabombaceae). A, flower. B, petal. C, stamen. D, carpels. 

E, same open. (After Bot. Mag.) 
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l-locular, stigma subsessile, entire; ovules 2-3, parietal, orthotropous; fruits 
indehiscent; seeds 1-3 on the dorsal suture; embryo at the base of fleshy 
endosperm; cotyledons fleshy. B.H. 1, 46 (under Nymphaeaceae). America, 
India, Australia, and Tropical Africa. 

A small family formerly included in the Nymphaeaceae, but more closely allied to the 
preceding. 

A. Stamens 18-12; carpels numerous to 6; leaves all peltate— Brasenia 
(N. Amer. south to Cuba and Guatemala), E. Asia, Austral., Trop. Afr.). 
AA. Stamens 6; carpels usually 3; submerged leaves much divided— Cabomba 
(E. Amer. from southern States to Argentine). 


Order 56. Berberidales 

Herbaceous to shrubby or climbing; stem often with broad medullary rays; 
flowers hypogynous; to <??, cyclic; petals present, small or rarely absent; 
stamens mostly definite in number, free, opposite the petals; carpels usually 
1-3, free, rarely numerous; seeds with copious endosperm and small to large 
embryo. Leaves alternate, simple or compound, exstipulate.—Mainly N. 
Temperate Zone. 

A. Carpels 3 or more, free, very rarely 1; flowers unisexual; shrubs or 
climbers, the wood with broad primary medullary rays: 

B. Leaves compound; endosperm not ruminate: 

C. Carpels numerous, spirally arranged Sargentodoxaceae 

CC. Carpels few (up to 9) in whorls Lardizabalaceae 

BB. Leaves simple; fruit drupaceous; endosperm sometimes ruminate 

Menispermaceae 

AA. Carpel 1; flowers bisexual; shrubs or very rarely herbs: 

D. Anthers opening by slits lengthwise; ovules pendulous: 

E. Shrub with 2-3 times pinnately compound leaves and long panicles of 

small flowers; sepals numerous, spirally arranged; stamens 6 

Nandinaceae 

EE. Annual herb with a rosette of spinulose dentate leaves; stamens 2; 

flower solitary, axillary; sepals 2, valvate Circaeasteraceae 

DD. Anthers opening by valves from the base upwards; ovules ascending; 
stamens 6, opposite the petals; petals with 2 nectariferous glands on 
the inner side; small trees or shrubs with pinnate or unifoliolate leaves 

Berberidaceae 


254. Sargentodoxaceae 1 

Climbers; leaves alternate, trifoliolate; stipules absent; flowers unisexual; 
inflorescences from axillary perulate buds; racemose; male flowers: sepals 6, 
free, conspicuous in bud, biseriately imbricate; petals 6, very small and scale¬ 
like; stamens 6, opposite the petals; anthers extrorse, 2-locular, connective 

1 This family in many ways combines in its two sexes the characters of the Lardizabalaceae 

and Schisandraceae, with the male (lowers similar to the former, and the gynoccium of the 
latter. 
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Fig. 254. Sargentodoxa cuneata ( Oliv .) Rehd. <S Wils. (Sargcntodoxaceae). A, male shoot. B, 
male flower. C, petals and stamens. D, section of female without sepals and petals. E, fruit. 

(Partly original.) 


shortly produced at the apex; female flowers: sepals and petals as in the male; 
staminodes 6; carpels numerous, spirally arranged, free; ovule 1, pendulous; 
fruit baccate; seeds with copious smooth endosperm and minute embryo. 
W. China.— Sargentodoxa. 

255. Lardizabalaceae 

Twining or rarely erect shrubs; wood with broad primary medullary rays ; 
leaves alternate, digitately compound or rarely pinnate; petiolules swollen at 
the base; hairs simple; flowers racemose, arising with the leaves from perufate 
buds , <??, actinomorphic; sepals 3 or 6, imbricate, or the outer valvate, often 
petaloid; petals 6, smaller than the sepals or absent; stamens 6, free or con¬ 
nate ; anthers free, opening lengthwise; connective often produced; staminodes 
6 or absent from the $ flowers; carpels 3 (or more), soon divergent; stigma 
oblique, subsessile; ovules numerous or solitary; mature carpels fleshy, 
coloured, indehiscent or opening by the adaxial suture; seeds ovoid or sub- 
reniform, with fleshy copious endosperm; embryo small. B.H. 1, 40 (under 
Berberidaceae ); E.P. 3, 2, 67. Temperate S. America, E. Asia. 
















Fio. 255. Akcbia lobata Decne. (Lardizabalaccac). 
A, male flower. B, anther. C, female flower. D, fruit. 

(After Bot. Mag.) 
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A. Leaves pinnate with several pairs of opposite leaflets; stem erect— 
Decaisnea (India, China). AA. Leaves digitate, pinnately 3-foliolate or 2-3- 
temate; stems climbing: B. Leaves once pinnately or digitately foliolate: C. 
Pedicels without bracts; flowers monoecious— Sinofranchetia (China). CC. 
Pedicels with a bract at the base, this sometimes deciduous: D. Stamens 
free: E. Sepals 6; petals 6, minute; leaves evergreen— Holboellia (E. Asia). 
EE. Sepals 3; petals absent; leaves deciduous— Akebia (E. Asia). DD. Stamens 
united into a tube or column: F. Flowers monoecious; anthers long-apicu- 
late; leaves pinnately trifoliolate— Parvatia (E. Himal.). FF. Flowers dioe¬ 
cious: G. Petals 6; ovules few; leaves pinnately 3-foliolate— Boquila (Chile). 
GG. Petals absent; ovules numerous; leaves digitately 3- or more-foliolate— 
Stauntonia (E. Asia). BB. Leaves 2-3-ternate; pedicels bracteate— Lardi- 
zabala (Chile). 


256. Menispermaceae 

Twining or rarely erect shrubs or small trees, with the wood in cross-section 
showing broad medullary rays ; root bitter; leaves petiolate, alternate, exstipu- 



Fig. 256. Menispermum canadense L. (Menispermaceae). A, 
fruits. B, anther. C, fruit. D. section of same. E, section of seed. 

(After Le Maout & Decne.) 


late, usually simple, rarely trifoliolate or palmately lobed and nerved; inflo¬ 
rescence cymose, paniculate, fasciculate, or rarely the flowers solitary, axillary, 
or borne on the older wood; flowers small, inconspicuously coloured, uni¬ 
sexual, dioecious, actinomorphic, rarely slightly zygomorphic. Male flowers: 
sepals in 2-4 series, imbricate, the outer smaller; petals usually smaller than 
the sepals, minute or absent, free or rarely united; stamens usually 6 or 3, or 
indefinite, when few opposite to the petals , free or variously united; anthers 
short. Female flowers: staminodes present or absent; carpels 3 or 6, rarely I 
or several, free, sessile or stipitate; stigma terminal, entire or lobed; ovules 
2, soon reduced to 1 by abortion, attached to the ventral suture; carpels 
drupaceous, with the scar of the style subterminal or near the base by excentric 
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growth , sessile or stipitate; exocarp membranous or subcoriaceous, mesocarp 
more or less pulpy, endocarp often bony and rugose, tuberculate or ribbed; 
seed often curved in the form of a horseshoe, with uniform or ruminate endo¬ 
sperm or without endosperm; embryo often curved, with a small radicle and 
flat or semi-terete cotyledons. B.H. 1, 30; E.P. 3, 2, 78. Mainly Tropics and 
Subtropics.— Tinospora, Cocculus, Menispermum, Stephania, Cissam- 

PELOS, &C. 

Useful Product: Levant berries (Anamirta paniculata Coleb.), E. 
Asia. 


257. Nandinaceae 

Erect shrub; leaves alternate, 2-3 times pinnately compound , leaflets entire, 
acuminate, pinnately nerved, nerves looped; joints swollen and rimmed when 



Fio. 257. Nandina domestica (Nandinaceae). A, leaf. B. inflorescence. C. fruits. D, flower-bud. 
E, stamens. F, and G, stamens. H, ovary. J, vertical section of ovary. K, fruit. (Orig.) 


dry; stipules absent; flowers small, white, bisexual, numerous in terminal 
panicles ; bracts subulate, persistent; bracteoles few, small; sepals numerous, 
spirally arranged, gradually larger from the outer to the innermost; petals 6, 
a little larger than the inner sepals; no nectaries', stamens 6, in a single whorl, 
opposite the petals', anthers subsessile, adaxially dehiscent by slits lengthwise, 
linear, with a broad abaxial connective shortly produced at the apex; carpel /, 
1-locular, slightly obliquely ellipsoidal, gradually narrowed into a short style 
and subentire terminal stigma; ovule 1, pendent from above the middle of 
the wall of the loculus; fruit a globose berry tipped by the persistent style; 
seed with a very small embryo in copious endosperm. Sect. Nandineae of 
Ranunculaceae. Bcrnhardi, Linnaea, 8, 452 (1833). China and Japan.— 
Nandina. 
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258. ClRCAEASTERACEAE 

Small annual herb with a rosette of obovate spinulose-dentate leaves; flowers 
solitary in the upper leaf-axils, shortly pedicellate, <?, actinomorphic; sepals 2, 
membranous, valvate, persistent; petals absent ; stamens 2, free, alternate 
with the sepals, erect in bud, rarely reduced to one and the other sepaloid; 



Fig. 258. Circaeaster agrestis Maxim. (Cir- 
cacastcraceae). A, leaf. B and C, flowers. 
D. anther. E, section of ovary. F, fruit. F‘, 
prickles from fruit. G, section of fruit. H, 
embryo. (After Hook. Ic. PI.) 


anthers 2-locular, introrse, loculi divergent from the apex, opening lengthwise; 
ovary superior, linear, 1-locular, stigma sessile; ovule 1, pendulous from the 
apex of the loculus; fruit indehiscent; seed with copious endosperm; embryo 
terete, straight, with short cotyledons. NW. Himalaya.— Circaeaster. 

Diels (Beih. bot. Centralb. 49, ErgSnz. 55, fig. 1, 2 (1932)) considered Circaeaster to be 
related to Kingdonia in Ranunculaceae, and suggested that it should be included in that 
family. I cannot see any affinity between these two genera, and I regard it (rightly or wrongly) 
as a very reduced relative of the Podophyllaceae or Berberidaceae. 


259. Berberidaceae (sensu strictissimo) 

Undershrubs or shrubs; leaves alternate, simple or compound, exstipulate ; 
flowers <£, solitary to paniculate; sepals and petals similar , in 2 to several 
series, free, hypogynous, imbricate or outer valvate, caducous; stamens 6, 
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opposite the petals, hypogynous, free; anthers 2-locular, opening by valves; 
carpel 1; style short; ovules few, ascending, anatropous; fruit a berry; seeds 
with copious endosperm, and small or long embryo; cotyledons short. B.H. 



Fio. 259. Berbcris slenophyllu l/ancr (Berbcndaccac). A, (lower from below. B, petal. C, stamen. 

D, ovary. E, section of ovary. (Orig.) 


1* 40 (partly); E.P. 3, 2, 70 (partly). Mainly N. Temperate Zone and moun¬ 
tains of S. America. 

Useful Products: Many beautiful garden shrubs. 

A. Leaves of long shoots compound, trifoliolatc to imparipinnatc, ever¬ 
green; inflorescence arising from the axils of scales of winter buds which 
terminate long shoots— Mahonia ( N. Temp. Zone, south to Siam and Philipp. 
Is., Pacific N. Amer. to Cent. Amcr. and Cuba). AA. Leaves of long shoots 
transformed into thorns, those of the short shoots simple, often deciduous; 
inflorescence terminating short shoots arising in the axils of leaf-thorns— 
Berberis (N. Temp. Zone, mountains of IE. Trop. Afr. and S. Amcr.). 
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Order 57. ARISTOLOCHIALES 

Softly woody with broad medullary rays, or parasitic or epiphytic herbs, 
flowers hypogynous to epigynous, $ to (J$; no petals except Saruma; stamens 
oo to few; parietal or axile placentation; endosperm present or absent, with 
small to large embryo. Leaves (when present) alternate, simple, exstipulate.— 
Mostly Tropics. 

A. Flowers bisexual; ovary inferior or rarely semi-superior: 

B. Climbing shrubs with broad medullary rays, or rarely herbs, not para¬ 

sitic; leaves well-developed; calyx often enlarged and petaloid, some¬ 
times unilateral and highly coloured Aristolochiaceae 

BB. Parasitic herbs on the roots of trees and shrubs; no leaves; calyx very 
thick, valvately 3-4-lobed Hydnoraceae 

AA. Flowers unisexual: 

C. Ovary inferior or semi-inferior with parietal or apical placentas; para¬ 
sites with scale-like leaves; anthers sessile in 1-3 series around a fleshy 
column; fruit fleshy, indehiscent or opening irregularly Cyiinaceae 

CC. Ovary superior, with axile placentas; leaves divided when adult into 
petiole, blade, tendril, pitcher, and operculum; filaments crowded into 
a column; fruit a loculicidal capsule Nepenthaceae 

260. Aristolochiaceae 

Climbing shrubs or rarely dwarf and erect; stems of the woody species in 
cross-section showing broad medullary rays ; roots often medicinal; leaves 



Fio. 260. Aristolochia clematitis L. (Aristolochiaceae). 
A, flower. B, section of same. C, fruit. D, vertical 
section of fruit. E, cross-section of same. 


petiolate, alternate, simple, mostly entire, without stipules; flowers solitary 
or racemose, axillary, terminal or in clusters on the older wood, bisexual, 
zygomorphic, or rarely actinomorphic; calyx often enlarged and petaloid, 
variously produced above the ovary, often tubular, the limb either symmetri¬ 
cally 3-lobed, or unilateral and entire or lobed, usually highly coloured and 
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foetid; stamens 6-co, in 1-2-scrics around the apex of the ovary or stylar 
column ; filaments short, thick, free or scarcely distinguishable from the 
column; anthers free or adnate, with 2 parallel loculi, extrorse, opening 
longitudinally; ovary inferior or rarely semi-superior, 4-6-locular or imper¬ 
fectly locular; styles thick, short, united into a column, divided into 3-co 
stigmatic lobes; ovules numerous in each cell; fruit capsular or rarely 
indehiscent, sometimes dehiscing from the base upwards and hanging like 
an inverted parachute; seeds numerous, often immersed in the pulpy endo- 
carp, 3-sided or flattened, raphe sometimes thickened or winged; endosperm 
copious, fleshy; embryo small. B.H. 3, 121; E.P. 3, 1, 264. Tropics and 
Temperate. 

Useful Products: Several used as cures for snake bites; Alpam Root 
(Bragantia wallichii R. Br.), India; Virginian Snake Root (Aristolochia ser- 
pentaria L.). U.S.A. 

A. Calyx actinomorphic (regular), equally 3-lobed: B. Petals present, broad 
and very conspicuous— Saruma (China). BB. Petals absent or very minute: 
C. Stamens in 2 series: D. Stamens 12; ovary subglobose; herbs with 
creeping rhizomes; flowers terminal, solitary— Asarum (Mainly N. Temp. 
Reg.). DD. Stamens numerous; ovary linear; erect or sarmentosc shrubs; 
flowers cymose or racemose— Thottea (Malaya). CC. Stamens in 1 series: 
E. Stamens free from the style or only adnate to the base; fruit capsular, long 
and linear, 4-angled, 4-valvcd: F. Stems short from a rhizome, bearing very 
few cordate or elliptic often tomentose leaves; racemes borne towards the 
base of the stems; stamens 6; styles 3, free— Cyclodiscus (Indo-Malaya). 
FF. Shrubs or small trees; inflorescences axillary or terminal: G. Inflorescence 
axillary; stamens 9; styles6-9, free— Apama (Indo-Malaya). GG. Inflorescence 
terminal, cymose; stamens 6-12; styles united into a many-rayed disk— 
Asiphonia (Indo-Malaya). EE. Stamens wholly adnate to the stylar column: 
H. Fruit a capsule— Isotrkma (E. Asia, N. Amcr.). HH. Fruit much elon¬ 
gated, ribbed, hard and indehiscent— Pararistolocmia (Trop. Afr.). AA. 
Calyx zygomorphic, usually oblique or unilateral; anthers 6 or more, 1- 
reriate, adnate to the stylar column: J. Calyx more or less constricted above 
the genitalia— Aristolochia (Mostly Tropics, rare in Temp. Reg.). JJ. Calyx 
not constricted above the genitalia— Holostylis (Brazil). 

261. Hydnoraceae 

Parasitic herbs on the roots of various trees and shrubs', scale-leaves 0; flowers 
solitary, subsessilc, rather large; calyx very thick, valvately 3^4-lobcd; 
anthers numerous, sessile in a single or double series on the tube of the calyx, 
the loculi densely crowded, linear, opening lengthwise; ovary inferior, 1- 
locular, crowned by the sessile stigma; ovules very numerous from apical or 
parietal placentas often nearly meeting in the middle; fruit baccate; seeds 
numerous, small or minute, in copious endosperm. B.H. 3, 120 (under 
Cytinaceae ); E.P. 3, 1, 282. Tropics and Temperate. 

A. Placentas parietal, intruding nearly to the middle of the ovary— Proso- 
panche (Argentine). AA. Placentas pendulous from the top of the ovary— 
Hydnora (Fig. 261) (Trop. and S. Afr., Madag ). 
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Fio. 261. Hydnora longicollis Welw. (Hydnoraceae). A, vertical section of flower. B, fruit. 

C, fruit in section. (After Welw.) 


262. Cytinaceae 
(Rafflesiaceae) 

Fleshy parasites with scale-like leaves , on the roots, stems, and branches of 
various trees and shrubs; flowers often large, solitary, rarely spicate, diclinous 
by abortion, rarely polygamous or £; calyx more or less epigynous with 4-10 
imbricate or very rarely valvate segments; anthers sessile, arranged in 1-3 
series around a fleshy column, 2-locular, opening lengthwise by slits or by 
terminal pores; pollen often viscous; ovary inferior or subinferior, 1-locular 
or the placentas reaching nearly into the middle; stigma undivided, discoid 
or lobate or the stigmas numerous on the top of the ovary; ovules very 
numerous on parietal placentas or from the apex of the loculi, with a single 
integument; fruit fleshy, indehiscent or opening irregularly; seeds minute, 
very numerous; endosperm cellular; embryo minute. B.H. 3, 116; E.P. 3, 1, 
274 (as Rafflesiaceae). Tropics and Temperate. 

The flower of Rafflesia arnoldii R. Br. is the largest in the vegetable kingdom. 

A. Flowers numerous, spicate; stem developed; scales scattered: B. Calyx 
of both sexes tubular with a plate-like limb; flowers with 2 lateral bracts— 
Cytinus (Mediterr. Reg. and Cape Reg. of S. Afr.). BB. Calyx flat and spread¬ 
ing, rotate; bracts absent— Bdallophyton (Cent. Amer.). AA. Flowers soli¬ 
tary and sessile on the rhizome: C. Bracts imbricate, crowded, adnate at the base 
to the ovary and subsimilar to the calyx-segments— Apodanthes ( Pilostyles ) 
(Persia Trop. Afr., Trop. Amer.). CC. Bracts imbricate, adnate to the base of 
the ovary, very dissimilar to the calyx-segments: D. Calyx-segments imbricate: 
E. Calyx-lobes 5; stigmas numerous on a flat column, conical— Rafflesia 









F'O. 262. A. Rafflesia patma Bl. (Cytinaceae). B. Cytinus. C, vertical section of flower. D. 

stigma. E, transverse section of ovary. 

(Malay Archip., Philipp. Is.). EE. Calyx-lobes 10, in 2 scries; stigma solitary 
in the middle of a columnar disk —Sapria (E. India). DD. Calyx-segments 
induplicate-valvate, 2-3-fid ; stigma undivided —Brugmansia (Malay Archip.). 


263. Nepenthaceae 



The distribution of the remarkable and distinct genus 
Nepenthes emphasizes the close relationship between the 
island of Madagascar and indo-Malaya. 


Shrubs or undershrubs, prostrate, erect, or scandcnt; leaves alternate, sessile 
or pctiolatc, divided when adult into petiole, blade, tendril , ascidiuni (pitcher), 
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Fio. 263. Nepenthes rafflesiana Jack (Nepenthaceae). A, male flower. B, fruit. (After Hook.) 


and operculum ; flowers dioecious , small, actinomorphic; sepals 4-3, separate 
or rarely connate at the base, imbricate, glandular and nectariferous inside; 
stamens 4-24 ; filaments connate into a column ; anthers crowded into a mass, 
2-locular, opening lengthwise; ovary of 4-carpels very rarely 3, opposite the 
sepals, 3-4-locular; style absent or very short; stigma discoid; ovules nume¬ 
rous in many series on the central placentas; fruit a capsule, sessile or shortly 
stipitate, loculicidally dehiscent; seeds numerous, imbricate; ascending, fili¬ 
form; endosperm fleshy with straight cylindrical embryo in the middle. 
B.H. 3, 115; E.P. 3, 2, 253. Malaya to Madagascar.— Nepenthes ( Anuro - 
sperrna). Well-known ‘Pitcher-Plants’. 
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Order 58. PIPERALES 

Herbs, shrubs, or trees; herbaceous stems often with scattered bundles as in 
Monocotyledons ; flowers hypogynous to cpigynous; usually no calyx; petals 
absent; ovary superior to rarely inferior; carpels rarely free; placentation 
parietal to subaxile; seeds with copious endosperm and minute embryo. 
Leaves alternate or opposite, usually stipulate.—Mostly Tropics. 

A. Leaves alternate, or rarely opposite or whorled; stipules more or less 
adnate to the petiole or absent: 

B. Ovule 1, erect; ovary superior; bracts not petaloid Piperaceae 

BB. Ovules 2 or more in each carpel or placenta; ovary superior or inferior; 
bracts or sometimes the upper leaves petaloid and very conspicuous 

Saururaceae 

AA. Leaves opposite; petioles more or less connected at the base, with very 
small free stipules; ovule 1, pendulous; ovary inferior; bracts small and 
inconspicuous Chloranthaceae 


264. Piperaceae 



Fig. 264. Piper nigrum L. (Piperaceae). A, flower. 
B, stamen. C, section of fruit. (After Lc Maoul &. 

Decne.) 


Herbs or shrubs, erect or scandcnt; vascular bundles more or less scattered 
as in Monocotyledones; leaves usually alternate, entire, rarely opposite or 
whorled, petiolate; stipules adnate to the petiole or absent; flowers minute, 
bisexual or unisexual, usually densely spicatc or spikes umbellate; calyx 
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absent; stamens 2-6, hypogynous; filaments usually free; anthers 2-locular, 
distinct or confluent; ovary superior, 1-locular, 1-ovuled; stigmas 1-5, short; 
ovule erect; fruit baccate, small, with a succulent, thin or dry pericarp; seeds 
small, with small endosperm and copious mealy perisperm; embryo very 
small. B.H. 3, 125; E.P. 3, 1,3. Mainly Tropics.— Piper, Peperomia, &c. 

Useful Products: Pepper (Piper nigrum £.), Tropics; Cubebs (P. 
cubeba L.), Malay Archip. 

A family of rather doubtful origin, but probably an extreme reduction from the Ranales , 
becoming more or less woody. 


265. Saururaceae 



Fig. 265. Anemopsis californica (Nutt.) Hk. f. (Sauru¬ 
raceae). A, flower showing ovary in vertical section. 
B. ovary, cross-section. (After Bot. Mag.) 


Perennial herbs; leaves alternate, simple; stipules adnate to the petiole ; flowers 
in dense spikes or racemes; bracts or upper leaves conspicuous; perianth 
absent; stamens 3, 6, or 8, rarely fewer by abortion, free or adnate to the 
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Range of Saururaceae. A distinct family common to E. Asia and N. America. 


ovary at the base or quite epigynous; anthers 2-locular, opening lengthwise; 
ovary composed of 3 or 4 free or connate carpels , in the latter case the ovary 
1-locular with parietal placentas ; styles free; ovules in each free carpel 2-4, 
on each placenta 6-8; fruit of separate dehiscent cocci or opening at the top; 
seeds with little endosperm, copious mealy perisperm and small embryo. 
B.H. 3, 127 (under Piperaceae)\ E.P. 3, 1, 1. N. Temperate and Subtropical; 
Indo-Malaya. 

A. Upper leaves sometimes coloured but not forming an involucre below 
the inflorescence; leaves cordate: B. Carpels free— Saururus (Eastern U S A). 
BB. Carpels united— Gymnotheca (China). AA. Upper leaves forming an 
involucre of bracts; carpels united: C. Stamens 8-5; leaves oblong-elliptic, 
rounded or slightly cordate at the base— Anemopsis ( Anemiopsis) (N. Amer.). 
CC. Stamens 3; leaves ovate-cordate—HourruYNiA (E. Asia). 


266. ClILORANTHACOAO 

Herbs, shrubs, or trees, mostly aromatic; leaves opposite, simple; petioles 
more or less connate at the base, stipules small; flowers spicatc, paniculate, 
or capitate; calyx absent from the male flowers; stamens 1-3, connate into 
a mass; anthers 1-2-locular, opening lengthwise; female calyx adnate to the 
ovary, often minutely 3-dentatc at the apex; ovary inferior, 1-locular; stigma 
sessile or on a short style; ovule solitary, orthotropous, pendulous; drupe 
small, ovoid or globose, exocarp more or less succulent, endocarp hardened; 
seed with copious fleshy endosperm and minute embryo. B.H. 3, 133; E.P. 

» 1, 12. Tropics and S. Temperate. 

A. Flowers pseudo-bisexual, the males laterally adnate to the females, 
spicate; males with 1-3 stamens adnate to the base of the ovary; leaves often 
crowded into pseudo-whorls of 4 —Chi.oranthus (E. Asia). AA. Flowers uni¬ 
sexual; stamen 1; leaves opposite: B. Male and female flowers spicatc; ovary 
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Fig. 266. Ascarina lanceolata Hk. /. (Chloran- 
thaceae). A, male flower. B, stamen. C, fruit. D, 
vertical section of ovary. (After Seemann.) 


nude— Ascarina (Polynesia, New Zeal.). BB. Male flowers spicate, female 
flowers paniculate or capitate; ovary crowned by the minute 3-dentate calyx 
—Hedyosmum (Trop. Amer.). 


Order 59. RHOEADALES 

Herbaceous to subwoody; flowers hypogynous to rarely subperigynous, 
actinomorphic to zygomorphic; petals present; stamens oo to few, free 
or united in two bundles; syncarpous, with parietal placentation; seeds 
with copious endosperm and minute embryo. Leaves alternate or rarely 
subopposite, simple or much divided, exstipulate. Mainly N. Temperate 
Regions. 

A. Stamens numerous, free; flowers actinomorphic; petals free, neither 
saccate nor spurred; fruit a capsule Papaveraceae 

A A. Stamens 4 or 6, sometimes united into bundles; flowers often zygo¬ 
morphic; petals more or less connivent, the outer 2 often saccate or 
spurred at the base; fruit a capsule or nut Fumariaceae 

267. Papaveraceae 

Annual to perennial herbs with coloured juice, rarely shrubs ( Dendromecon) 
or small trees ( Bocconia ); leaves alternate or the floral ones opposite or 
whorled ( Platystemoneae ), often much divided; stipules 0; indumentum of 
simple or barbellate hairs; flowers mostly solitary, showy, actinomorphic, 
visited by insects for pollen; sepals 2-3, caducous or calyptrate; petals 4-6 or 
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8-12, free, biseriate, imbricate, often crumpled; nectaries 0; stamens numer¬ 
ous, free; anthers 2-locular, opening lengthwise; ovary superior, composed 
of 2 or more united carpels, 1-locular with parietal placentas, or several- 
locular by the intrusive placentas reaching the middle, rarely 2-locular by a 
spurious wall; carpels rarely loosely united and becoming free in fruit ( Platy - 
stemon ); stigmas opposite to or alternate with the placentas; ovules numerous. 



Fig. 267. Papaver rhocas L. (Papavcraccac). A, flower. D, flower-bud showing caducous sepals. 
D, ovary with one stamen. E, ovary, cross-section. F, capsule. G, seed. H, Chchdonium majus 

L. I, seed of same. (After Lc Maout & Dccnc.) 


anatropous; fruit capsular, opening by valves or pores; seeds small, with a 
crested or smooth raphe or arillate; embryo minute in copious fleshy or oily 
endosperm. B.H. 1, 49, partly; E.P. 3, 2, 130. Mainly N. Temperate and 
Subtropics.— Platystemon, Papaver, Romnkya, Argemone, Meconopsis, 
Bocconia, Macleaya, Chelidonium, Eschscholtzia, Sanguinaria, &c. 

Useful Products: Opium Poppy (Papaver somniferum L.), Eastern 
countries; Blood Root or Puccoon (Sanguinaria canadensis L ), N. Amcr. 
Many ornamental plants. 


268. Fumariaceae 

Herbaceous, with brittle stems and watery juice, sometimes scandcnt; leaves 
radical, alternate or rarely suboppositc, usually much divided; flowers 
often zygomorphic ; sepals 2, small, deciduous; petals 4, imbricate, more or 
less connivent , the two outer often saccate or spurred at the base, the two inner 
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narrower and sometimes coherent to the apex; stamens 4, free and opposite 
the petals, or 6 and united into two bundles-, ovary superior, l-locular with two 
parietal placentas; style slender; ovules 1 to many, anatropous; fruit cap- 



Fig. 268. Dicentra spectabilis ( L .) Lem. (Fumariaceae). A, inner 
petals with ovary and style. B, outer petals with stamens in bundles 

of 3. (After Bot. Mag.) 


sular or a nut, capsule sometimes transversely septate and breaking into 1- 
seeded indehiscent segments or dehiscing by valves; seeds shining, crested or 
nude; endosperm fleshy with minute embryo. B.H. 1, 54; E.P. 3, 2, 137 
(under Papaveraceae). Mainly N. Temperate Zone. —Fumaria, Corydalis, 
Dicentra, Hypecoum, &c. 

Useful Products: Several handsome garden plants. 
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Order 60. CRUCIALES 

Herbs, rarely somewhat woody, with watery juice; sepals 4; petals 4; sta¬ 
mens 6, tetradynamous (4 longer and 2 shorter); ovary of 2 united carpels 
with 2 parietal placentas, often divided by a false septum; seeds without 
endosperm. Leaves mostly alternate; stipules absent.—Cosmopolitan, rarer 
in the Tropics. 


269. Cruciferae 

Annual or perennial herbs, rarely somewhat shrubby, with watery juice; in¬ 
dumentum of simple, medifixed , or stellate hairs, rarely glandular; leaves 



Fig. 269. Chciranlhus chciri L. (Crucifcrac). A, flower. 

B, flower cul vertically. C, stamens and ovary. I), fruit 
splitting from below. E, section of seed. F, embryo. 

(After Baill.) 

alternate or rarely opposite; stipules absent ; flowers <?, mostly actinomorphic, 
usually racemose, rarely bracteate; sepals 4, free, imbricate in 2 series, rarely 
valvate; petals 4, rarely 0, mostly equal, often long-clawed, imbricate or con¬ 
torted; glands mostly present on the torus, often opposite the sepals; stamens 
6, tetradynamous, very rarely numerous or fewer, free or connate in pairs; 
anthers 2- (rarely 1-) locular, opening lengthwise; ovary sessile or rarely 
stipitate, usually of 2 united carpels, 1-locular with 1-2 parietal placentas 
and divided by a spurious membranous septum, or sometimes transversely 
several- or many-locular; stigmas 2 or connate; ovules usually many; fruit 
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elongated (siliqua) or short (silicule), bivalved or indehiscent, rarely trans¬ 
versely jointed; seed without endosperm (very rarely a little endosperm pre¬ 
sent), usually folded ; cotyledons accumbent, incumbent, or folded. B.H. 1, 
57; E.P. 3, 2, 145. Cosmopolitan.— Brassica, Cheiranthus, Nasturtium, 
Barbarea, Arabis, Cardamine, Anastatica, Lunaria, Aubrieta, Alyssum, 
Draba, Cochlearia, Sisymbrium, Diplotaxis, Capsella, Lepidium, 
Aethionema, Isatis, Crambe, Cakile, Raphanus, &c. 

Useful Products: Cabbage (Brassica oleracea L.); Common Turnip 
(Brassica rapa L.); Mustard (Brassica alba Boiss., and B. nigra Koch); Horse 
Radish (Armoracia lapathifolia Gilibert ); Radish (Raphanus sativus L); 
Watercress (Nasturtium officinale Br. and N. microphyllum Reichb .).— 
Many'beautiful plants for the garden and rockery, including the Wallflower 
(Cheiranthus cheiri L.).); Honesty (Lunaria rediviva L). 


Order 61. RESEDALES 
Characters of the single family below. 


270. Resedaceae 

Annual or perennial herbs with watery juice, rarely woody; leaves alternate, 
simple or pinnately divided; stipules small, gland-like ; flowers mostly zygo - 



Fig. 270. Reseda arabica Doiss. (Resedaceae). A, inflorescence. B, flower. 
C, flower cut vertically. D, stamen. E, F, G, H, petals. I, capsule open at 

the apex. J, seed. (After Cosson.) 


morphic. <$. rarely <$ 9, racemose or spicate; calyx persistent, mostly zygo- 
morphic, 4-7-lobed, imbricate; petals small and inconspicuous or 0, valvate , 
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free or slightly coherent, often laciniate , sometimes with a scale at the base; 
disk present, often dilated on the adaxial side; stamens 3-40, perigynous or on 
the disk, not covered by the petals in bud; filaments free or united at base; 
anthers 2-locular, introrse; ovary of 2-6 free or connate carpels, closed or 
gaping at the top , each carpel with a separate stigma\ ovules numerous on 
parietal placentas or at the base of the ovary; fruit a gaping capsule or baccate; 
seeds numerous, kidney-shaped or horse-shoe-shaped; no endosperm; embryo 
curved or folded; cotyledons incumbent. B.H. 1, 110; E.P. 3, 2. 237. Mainly 
Mediterranean.— Reseda, Oligomeris, &c. 

Useful Products: Fragrant garden plants; Mignonette (Reseda odo- 
rata L.). 


Order 62. CARYOPHYLLALES 

Herbaceous, becoming fleshy; flowers hypogynous to perigynous, 9, actino- 
morphic; petals usually present; stamens mostly definite; syncarpous; axile 
to free-central placentation; seeds with copious endosperm and curved (rarely 
straight) embryo. Leaves mostly opposite or verticillate, stipulate or not.— 
Mainly Temperate Regions. 

A. Sepals 3 or more; stamens if the same number opposite to the sepals, often 
twice as many: 

B. Stamens hypogynous: 

C. Placentation of ovules axile, the ovary completely 5-3-locular; superior: 

D. Capsule septicidally dehiscent; seeds without endosperm 

Elatinaceae 

DD. Capsule loculicidally dehiscent or by a transverse slit, rarely fruit 
indchiscent; seeds with endosperm Molluginaceae 

CC. Placentation of ovules free-central, the ovary 1-locular or imperfectly 
more-locular, superior Caryophyllaceae 

BB. Stamens perigynous; petals numerous or absent; ovary superior to 
inferior, 1-several-locular Ficoidaceae 

AA. Sepals 2; stamens as many ns and opposite the petals, or more numerous; 
ovary superior to half-inferior, 1-locular with a freo basal placenta 
falling short of the top of the ovary Portulacaceae 

271. Elatinaceae 

Herbs or low shrubs; leaves opposite or verticillate , simple; stipules present, 
paired; flowers small, actinomorphic, bisexual, axillary, solitary or cymose; 
sepals 3-5, free, imbricate; petals as many, hypogynous, imbricate, persistent; 
stamens from as many to twice as many as the petals, free, hypogynous; 
anthers 2-locular, opening by longitudinal slits; ovary superior, 3-5-locular; 
placentation axile; styles 3-5, free; ovules numerous; fruit a scpticidal cap¬ 
sule; seeds without endosperm; embryo straight or curved, with short coty¬ 
ledons. B.H. 1, 162, E.P. 3, 6, 277.—Cosmopolitan. 

A. Sepals free from each other or nearly so, with thickened midrib and thin 
margins, herbs or shrublcts; capsule crustaccous; ovary ovoid, gradually 
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Fig. 271. Elatine hcxandra ( Lapierre) DC. (Elatinaceae). A, portion of stem with flower. B, 
flower opened. C, ovary (of E. hydropiper L.) in vertical section. D, seed (of E. triandra Schkuhr). 

E, seed cut lengthwise. (After Le Maout & Decne.) 


narrowed into the styles— Bergia (Tropics and Subtropics). AA. Sepals con¬ 
nate for l to £ their length, membranous-herbaceous, without a midrib; 
aquatic or creeping herbs; capsule membranous; ovary depressed-globose, 
very abruptly narrowed into the styles— Elatine (Tropics, Subtropics, and 
Temp. Reg.). 


272. Molluginaceae 

Herbs, sometimes with fleshy leaves; leaves opposite, subopposite, alternate, 
or subverticillate; stipules none or small and fugacious; flowers actinomorphic, 
bisexual, solitary or cymose, usually small and inconspicuous; sepals free or 
united at the base, imbricate, persistent; petals small or absent; stamens 
hypogynous or slightly pcrigynous, definite or indefinite; filaments free or 
variously connate at the base; anthers 2-locular, opening by longitudinal slits; 
disk absent or annular; ovary syncarpous (except Gisekia ), usually several- 
locular; style or stigmas as many as the loculi; ovules curved or inverted; fruit 
dry, dehiscing loculicidally or by a transverse slit, rarely indehiscent, usually 
surrounded by the persistent calyx; seeds with endosperm, the embryo curved 
or around the periphery. B.H. 1, 856 (under Ficoidaceae ); E.P. 3, 1 b t 33 





DESCRIPTIONS OF ORDERS AND FAMILIES 


429 



Fig. 272. Glinus lotoides Loefl. (Molluginaceae). A, flower. B. ovary. 
C, seed. D. seed cut vertically. E. hair. (Partly original.) 


(under Aizoaceae). Mainly Tropics and Subtropics.— Mollugo, Pharna- 
CEUM, Adenogramma, Gisekia, Limeum, &c. Mostly weedy plants of dry 
places. 


273. Caryophyllaceae 


Herbs, annual or perennial; leaves opposite , simple, entire , often connected 


at the base by a transverse line ; 
stipules absent or if present 
often scarious; flowers actino- 
morphic, mostly bisexual, soli¬ 
tary or in cymes; sepals free 
or united into a tube, imbricate, 
often with membranous mar¬ 
gins; petals as many as the 
sepals, often small or absent; 
stamens up to 10, free from 
one another; anthers 2-locular, 
dehiscing longitudinally; ovary 
superior, sessile or shortly stipi- 
tate, 1-locular or imperfectly 
divided at the base, with free- 
central placentation\ styles free 
or variously connate; ovules 
mostly numerous; fruit a dry 
capsule, usually opening by 
valves or apical teeth; seeds 
with endosperm and a more or 
less curved peripheral or excen- 
tric embryo ; funicle sometimes 
conspicuous. B.H. 1,141; E.P. 3, 
16,61. Mainly N.Temperate and 
Cold Regions.— Dianthus, Tu¬ 
nica, Gypsophila, Saponaria, 



Fig. 273. Dianthus seguieri Vill. (Caryophyllaceae). 
A, petal. U, ovary with styles. C. cross-section of ovary. 

D, fruit dehisced. 
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Silene, Lychnis, Cerastium, Stellaria, Arenaria, Sagina, Drymaria, 

POLYCARPAEA, &C. 

Useful Products: Many beautiful garden plants, Pinks, Sweet William 
(Dianthus barbatus L.); Gypsophila (G. elegans Bieb.), Asia Minor, &c. 


274. Ficoidaceae 
(Aizoaceae) 

Herbs or low shrubs, erect or prostrate, often fleshy ; leaves alternate or 
opposite, sometimes minute, stipulate or not; flowers usually bisexual, actino- 



Fic. 274. Gasoul'crystallinum (L.) Rothm. (Ficoidaceae). A, fruit. 


morphic; calyx-tube free or adnate to the ovary; lobes 5-8, imbricate, or 
rarely valvatdy herbaceous; petals numerous or absent, 1- or more-seriate, 
inserted in the calyx-tube, linear; stamens perigynous, many in several series 
or few, rarely I, free or united at the base into bundles; anthers 2-locular, 
small, opening lengthwise; ovary superior or inferior, 1-several-locular; ovules 
solitary to many, basal, apical or axile; fruit a capsule or nut-like and 
drupaceous, often clasped by the persistent calyx. B.H. 1, 851, partly; E.P. 
3, 1 b, 33 (as Aizoaceae). Mainly S. African and Mediterranean; a few in 
Australia, West Indies, and S. America; often on sandy seashores or desert 
places.— Mesembryanthemum, Tetragonia, Aizoon, Galenia, Gunnia, 
Sesuvium, Trianthema, Cypselea, &c. 

Useful Products: Numerous species of Mesembryanthemum andmany 
genera now separated from it are suitable for cool greenhouses; a few 
naturalized on the southwest coast of Britain. 


275. PORTULACACEAE 

Herbs or undershrubs, often succulent; leaves alternate or opposite, with 
scarious or setose stipular appendages; flowers actinomorphic, bisexual, 
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solitary or variously cymose or racemose; sepals 2, imbricate, free or united 
at the base; petals 4-6, imbricate, free or connate at the base, soon falling; 
stamens as many as and opposite the petals or more numerous, free; anthers 
2-locular; ovary superior or half inferior, 1-locular with basal placenta; 
ovules 1 to many; style usually variously divided; fruit a capsule dehiscing 



Fig. 275. A, Portulaca grandiflora L. B. C, 
Ponulaca olcracea L. (Portulucaccae). (Ong.) 


by valves or by a transverse split (circumscissile), rarely a nut and inde- 
hiscent; seeds globose-reniform; embryo surrounding the copious mealy 
endosperm. B.H. 1, 155; E.P. 3, 1 b, 51. Mainly America.— Portulaca, 
Anacampseros, Portulacaria, Ceraria, Talinum, Calyptrotheca, 
Calandrinia, Claytonia, Lewisia, &c. Some ornamental garden plants. 


Order 63. POLYGONALES 

Herbaceous, &c., as in Caryophyllales, but without petals; ovary 1-locular, 

1- 2-ovuled; seeds with straight or curved embryo in copious endosperm. 
Leaves alternate or opposite; stipules mostly present, often intrapetiolar or 
sheathing and membranous or scarious. 

A. Stipules forming a tube (ochrca) around the stem; fruit a trigonous or 
2-sided nut; leaves alternate or very rarely opposite Polygonaceae 

AA. Stipules not forming a tube around the stem, often scarious and bilobed 
or more divided; leaves opposite Illecebraceae 

276. Polygonaceae 

Herbs, shrubs, or climbers, rarely trees; leaves alternate or rarely opposite, 
the base of the petiole often dilated into a membranous sheath (ochrea); 
flowers or 9, actinomorphic, small; sepals 3-6, imbricate, often enlarged 
and becoming membranous in fruit; petals absent; stamens usually 6-9, 
rarely more; filaments free or united at the base; anthers 2-locular, opening 
lengthwise; disk annular or central; ovary superior, sessile, 1-locular; styles 

2- 4, usually free; ovule solitary, basal, sessile or stalked; fruit a trigonous 
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Fig. 276. Rheum nobile Hk. /. (Polygonaceae). A, plant showing habit. B, flower. C, stamen. 
D, ovary. E, ovary cut vertically. F, cross-section of fruit. G, fruit. (After Hook.) 


or 2-sided nut; seeds with abundant mealy endosperm and often excentric 
embryo. B.H. 3, 88; E.P. 3, la, 1. Cosmopolitan.— Eriogonum, Chori- 
zanthe, Calligonum, Atraphaxis, Oxygonum, Polygonum, Rheum, 
Rumex, Muehlenbeckia, Coccoloba, Triplaris, Ruprechtia, Harpago- 
carpus, &c. 

Useful Products: Rhubarb (Rheum rhaponticum Z,.); Buckwheat 
(Fagopyrum sagittatum Gilibert). 

277. Illecebraceae 

Herbs, rarely subshrubs; leaves mostly opposite , small, simple, often connate 
at the base, mostly entire; stipules scarious, simple or connate, rarely 0; 
flowers small, green or white, often with scarious bracts , mostly <£, actino- 
morphic; calyx herbaceous or leathery, persistent, 4-5-lobed or parted, lobes 
imbricate; petals 0 or sometimes replaced by small staminodes; stamens the 
same number as and opposite the calyx-lobes, rarely fewer or more, mostly 
perigynous; filaments free or connate at the base into a ring; anthers 2-locu- 
lar, opening lengthwise; ovary free, sessile, 1-locular; style 1, terminal, or 
styles 2-3; ovule 1, rarely 2, erect or pendulous from a basal funicle; fruit 
a utricle or nut, mostly indehiscent, 1-seeded, enclosed by the calyx; seed 
with copious or scanty endosperm; embryo annular to straight. B.H. 3, 12; 
E.P. 3, lb , 91 (under Caryophyllaceae). Dry arid regions mainly.— Illece- 
brum, Paronychia, Herniaria, Scleranthus, &c. 
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Fio. 277. Scleranthus annuus L. (Illeccbraceac). A. (lower. 
B, stamen. C, ovary. D, seed cut lengthwise. (Orig.) 


Useful Products: Thd Arabe or Algerian tea (flowers of Paronychia 
argentea Lam. and P. capitata Lam.); Sergena root (Corrigiola littoralis L.). 

Order 64. CHENOPODIALES 

More or less as in Polygonales but stipules absent or very small; carpels 
numerous to solitary, free or connate; seeds with curved embryo around the 

endosperm, rarely the embryo straight. Leaves alternate or opposite. Mostly 
dry regions. 

A. Anthers opening by slits lengthwise: 

B. Fruits free from each other and not united together into a fleshy mass; 
petals absent: 

C. Ovary 2- or more-locular: 

D. Ovary superior: 

E. Ovary-carpels not connate around a central column: 

F. Fruit a capsule . Barbeuiae^ae 

FF. Fruit indehisccnt, fleshy or drupe-like Phytolaccaceae 

F f 


0002 
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EE. Ovary-carpels connate around a central column often dilated into 
a flat disk-like top; fruit dehiscent Gyrostemonaceae 

DD. Ovary half-inferior; fruit indehiscent, winged by the persistent dry 
calyx-segments Agdestidaceae 

CC. Ovary 1-locular: 

G. Calyx 3-5-lobed or partite: 

H. Stipules often present though sometimes modified; stamens if the 
same number as the segments then alternate with them Petiveriaceae 
HH. Stipules absent; stamens usually the same number as the calyx- 
segments and opposite to them: 

J. Filaments usually free and staminodes very rare Chenopodiaceae 
JJ. Filaments united at the base and often with staminodes between 

Amaranthaceae 

GG. Male calyx 2-partite; segments valvate; stamens up to 20, no stami¬ 
nodes ; style becoming basal Cynocrambaceae 

BB. Fruits united together into a fleshy mass; petals present, clawed, claws 
united at the base; seed with straight embryo and no endosperm 

Batidaceae 

AA. Anthers opening by terminal pores or short pore-like slits; endosperm 
copious, surrounded by the spirally twisted embryo Basellaceae 

278. Barbeuiaceae 


Trees; leaves alternate, petiolate, ovate, entire, petiole articulated at the base ; 
stipules absent ; flowers bisexual, in short rigid axillary racemes; bracts subu¬ 
late; pedicels long and slender, thickened below the calyx; sepals 5, orbicular. 



Fio. 278. Barbeuia madagascariensis Bail/. (Barbeuiaceae). A, flower. B, side view of ovary 
showing insertion of one ovule and stamen. C, vertical section of ovary. D, cross-section of ovary. 

E, fruit. F, vertical section of seed. (Partly after Baill.) 
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concave, spreading in fruit but not enlarged; petals absent ; stamens numerous, 
in several series, inserted on an annular disk; filaments short; anthers linear, 
sagittate, introrsely dehiscent; ovary superior, depressed-globose, 2-locular; 
stigmas 2, linear-oblong, thick, erect-spreading, very shortly connate at the 
base; ovule solitary in each loculus, basal, campylotropous; fruit capsular, 
2-locular, 2-seeded; seeds partially enclosed by a fleshy aril, reniform; testa 
smooth; embryo annular, surrounding the mealy endosperm; cotyledons 
oblong, unequal. B.H. 3, 85 (in Phytolaccaceae ); Walter, Engl. Pflanzenr. 
Phytolaccac. 63, fig. 19. Madagascar.— Barbeuia. 


279. Phytolaccaceae 

Herbs, shrubs, or rarely trees, erect or scandent; leaves alternate, entire, pin- 
nately nerved; stipules absent; flowers small, bisexual or rarely dioecious, in 



Flo. 279. Phytolacca amcricana L. (Phytolaccaceae). A, flower. B, vertical section of flower. 
. ransverse section of ovary. D, fruit. E, seed. F, vertical section of seed. (Partly after Baill.) 


terminal, leaf-opposed, or axillary spikes or racemes; bracts and bracteolcs 
present, small; calyx green or somewhat coloured, 10-4-partite, segments 
equal or unequal; petals absent ; stamens 30-5, inserted on a Jleshy disk; fila¬ 
ments free or connate at the base; anthers 2-locular, introrse, dorsifixed, 
opening lengthwise; ovary globose, composed of 12-4 free or more or less 
onnate carpels; stigmas as many as carpels, free or connate at the base; 
ovule 1 m each carpel, basal, campylotropous; fruit of as many carpels, free 
or connate, fleshy or drupe-like; seed more or less reniform, without an arillus; 
em ryo annular, surrounding the copious mealy endosperm; cotyledons half- 

r"?~ °/ # narr °w and flat. B.H. 3, 78 (in part); E.P. 3, lb, 1 (in part). Tropics 
and Subtropics, mainly S. America. 
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A. Inflorescence terminal, racemose or spicate; herbs with turnip-like root¬ 
stocks, or shrublets; calyx-segments unequal— Anisomeria (Chile). AA. In¬ 
florescence axillary, shortly spicate; shrubs; calyx-segments equal— Ercilla 
(Chile, Peru). AAA. Inflorescence leaf-opposed or rarely also subterminal, 
racemose; herbs, shrubs, or rarely trees, sometimes scandent; calyx-segments 
equal— Phytolacca (Tropics and Subtropics). 


280. Gyrostemonaceae 

Trees, shrubs, or undershrubs; leaves alternate, undivided, entire, more or less 
succulent; stipules very small or absent; flowers small, unisexual , dioecious 



Fig. 280. Codonocarpus cotinifolius ( Desf.) F. Muell. (Gyrostemonaceae). A, male flowering 
shoot. B, male flower from above. C. the same from below. D, female flowering shoot. E, female 
flower from above. F, fruit. G, fruiting carpel. H, seed. J, section of seed. (Orig.) 


or monoecious, axillary and solitary or racemose or spicate; bracteoles pre¬ 
sent; calyx more or less lobed or truncate, persistent in fruit; petals absent ; 
stamens 6 or more, in one or more series around or on a flat central disk-like 
axis ; anthers oblong, nearly sessile, 2-locular, opening by slits lengthwise; 
ovary superior, of 2 or more carpels connate around a central column often 
dilated into a flat disk at the top ; styles free or nearly so around the top of the 
column; ovules solitary in each carpel, attached to the inner angle; fruiting 
carpels dry, dehiscent, usually becoming free and separating from the axis, 
or rarely completely syncarpous and indehiscent; seeds with a crustaceous 
testa and a small membranous basal aril ; embryo curved around the central 
fleshy endosperm. B.H. 3, 86 (in Phytolaccaceae ); E.P. edn. 2, 16c, 165.— 
Australia and Tasmania. 

A small but very distinct, highly advanced family formerly included in the Phytolaccaceae’, 
confined to Australia and Tasmania. The flowers are unisexual and mostly dioecious, the 
males of most of the genera being scarcely distinguishable from each other except by slight 
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differences in the inflorescence. A very distinctive feature is the large flat disk-like top of 
the floral axis surrounded by the often numerous, whorled, subsessile anthers and carpels. 

A. Calyx sinuately toothed or truncate; carpels more than 2: B. Flowers 
axillary; carpels separating when mature and opening by the outer edge or 
both outer and inner edges— Gyrostemon (Austral.). BB. Flowers in spikes 
or racemes; carpels separating when mature and opening by the inner edge 
only— Codonocarpus (Austral.). BBB. Flowers in spikes or the females soli¬ 
tary and axillary; carpels connate into a globular almost woody indehiscent 
fruit— Tersonia (W. Austral.). AA. Calyx more or less deeply 4-2-lobed; 
flowers axillary; carpels 2-1: C. Ovary of 2 carpels; fruit dehiscent— 
Didymotheca (Austral., Tasm.). CC. Ovary of 1 carpel; fruit indehiscent 
—Cypselocarpus (SW. Austral.). 


281. Agdestidacf.ae 

Twining herb with large turnip-like rootstock ; leaves alternate, rounded- 
cordate, apiculate, entire; petioles twisted near the base; stipules absent ; 



Fig. 281. Agdestis clematidea Moc. A. Sesse (Agdestidaccac). A. flower. B, anther. C, vertical 
section of ovary. D, cross-scction of ovary. E, calyx in fruit. (Orig.) 


flowers bisexual, in loose axillary panicles of cymules; pedicels bractcate and 
bracteolate; calyx half-superior, 5-4-partitc, segments oblong, spreading 
stellately and reticulate-veiny in fruit; petals absent ; stamens 20-15, inserted 
in more than one scries on a thin perigynous disk at the base of the segments; 
filaments filiform; anthers dorsifixed, oblong, 2-fid at each end, opening at the 
sides by slits lengthwise; ovary half-inferior , turbinate, 4-3-locular; style short 
and conical, with 4-3 recurved stigmas; ovules solitary in each loculus, basal- 
axile, hall anatropous; fruit inferior, turbinate, whined by the persistent dry 
retieulate calyx-segments, by abortion 1-locular and 1-seeded, the coriaceous 
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pericarp adherent to the seed; seed globose; no aril; embryo annular around 
thin mealy endosperm ; cotyledons broadly oblong. Central America and 
Tropical S. America.— Agdestis. 

Originally placed by De Candolle in the Menispermaceae and later assigned to Phytolac - 
caceae; considered here to be more closely related to Basellaceae. 

282. Petiveriaceae 

Shrubs, often climbing, or herbs, sometimes annuals; leaves alternate, entire 
or rarely obscurely crenate; stipules small or absent, rarely tuberculate or 
represented by decurved prickles ; flowers bisexual or rarely unisexual, in 
racemes, panicles, or spikes, usually small; bracts and bracteoles present; 
calyx 5-4-partite, segments sometimes enlarged in fruit or petaloid ; petals 
absent ; stamens 25-4, when the same number as the calyx-segments then 
alternate with them ; filaments free or slightly connate at the base; anthers 
dorsifixed, 2-locular, often deeply bifid at one or each end, opening lengthwise 
by slits; hypogynous disk present or absent; ovary superior, 1-locular with 
1 basal ovule ; stigmas 5-1, often subsessile, sometimes plumose or papillous ; 
fruit indehiscent , often samaroid, pericarp mostly adherent to the seed; seed 1 , 
erect; embryo annular , surrounding the usually copious endosperm y or straight; 
cotyledons equal or one larger and folded over the other. Mostly S. Hemi¬ 
sphere. 

A. Fruits not winged (sometimes bristly); stamens few or rarely numerous: 
B. Flowers bisexual: C. Calyx-segments all free, not oblique: D. Fruit dry: 
E. Stamens 12 or more; fruit ovoid or globose: F. Stamens irregularly placed 
—Schindleria (S. Amer.). FF. Stamens 8, 4 opposite the calyx-segments— 
Ledenbergia (Trop. S. Amer.). EE. Stamens 8-4; fruit elongated, hooked at the 
apex— Petiveria (Fig. 282) (Trop. Amer.). EEE. Stamens 9-4; fruit not elon¬ 
gated, more or less ribbed or glochidiate: G. Anthers didymous, broader than 
long; fruits tuberculate or shortly glochidiate— Microtea (Trop. Amer.). GG. 
Anthers oblong, longer than broad; fruits smooth or ribbed— Lophiocarpus 
(S. Afr.). DD. Fruit succulent and berry-like: H. Stamens 8 or more— 
Trichostigma (Trop. Amer.). HH. Stamens 4— Rivina (Trop. and Subtrop. 
Amer.). CC. Calyx-segments oblique, the posticous free, the other 3 partly 
connate— Hilleria (S. Amer.). BB. Flowers unisexual, in very slender spike¬ 
like racemes; fruits covered with hooked prickles, indehiscent— Mono¬ 
coccus (E. Austral., New Caled.). AA. Fruits winged (like those of Acer 
and Securidaca); stamens numerous; flowers bisexual, paniculate: J. Calyx 
4-partite, segments erect in fruit and becoming ribbed— Gallesia (S. Amer.). 
JJ. Calyx 5-partite, segments reflexed in fruit, more or less membranous— 
Seguieria (Trop. Amer., West Indies). 

283. Chenopodiaceae 

Annual or perennial herbs or shrubs, often glaucous; stems sometimes 
jointed; leaves alternate or rarely opposite, simple; stipules absent; flowers 
small or minute, often green, ^ or <£$, mostly actinomorphic, often bracteate; 
calyx 3-5-lobed, rarely absent (in the $ flowers), often accrescent in fruit; 
lobes imbricate or subvalvate; petals absent; stamens often the same number 



Fio.: 

leole. 
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as the calyx-lobes and opposite to them, hypogynous or inserted on a disk or 
on the calyx; staminodes rare; filaments usually free; anthers 2-locular, in¬ 
curved in bud, opening lengthwise; disk present or absent; ovary superior or 
immersed in the base of the calyx, 1-locular; style terminal, solitary or 2-3; 
ovule solitary, erect or suspended from a basal funicle; fruit a nut, indehiscent, 
rarely circumscissile; seed often erect; endosperm present or absent; embryo 
peripheral , surrounding the endosperm. B.H. 3, 43; E.P. 3, la, 36. Cosmo¬ 
politan.— Rhagodia, Chenopodium, Beta, Atriplex, Corispermum, Cheno- 



Fig. 283. Chenopodium rubrum L. (Chenopodiaceae). A, male 
flower. B, stamen. C, bisexual flower. D, flower showing ovary. 

E, section of seed. (Orig.) 


lea, Kochia, Arthrocnemum, Salicornia, Suaeda, Cornulaca, Salsola, 
Anabasis, Halophytum, Dysphania, &c. 

Useful Products: Spinach (Spinacia oleracea L .); Beet-root (Beta 
vulgaris L.). 


284. Amaranthaceae 

Annual or perennial herbs, rarely undershrubs or climbers; leaves alternate 
or opposite, simple, exstipulate; flowers actinomorphic, usually bisexual, 
small, in spikes, heads, or racemes with often scarious bracts and bracteoles, 
the latter sometimes hooked; sepals 3-5, free or nearly so, imbricate, more or 
less dry and membranous; petals absent; stamens mostly 5, opposite the sepals, 
hypogynous; filaments united at the base into a short tube, often with stami¬ 
nodes between; anthers 1- or 2-Iocular, opening by longitudinal slits; ovary 
superior, 1-Iocular; style short or long; stigma capitate or 2-3-fid; ovules 
solitary or rarely several, on a basal funicle; fruit dehiscing by a lid, or inde¬ 
hiscent; seeds globose, compressed or ellipsoidal, smooth; embryo annular, 
surrounding the copious endosperm. B.H. 3, 20; E.P. 3, la, 91. Widely 
dispersed.— Celosia, Amaranthus, Seri cocoma, Cyathula, Pupalia, 
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Fig. 284. Amaranthus relronexus L. (Amaranthaceac). A, 
male flower. B, female flower. C, ovary. D, vertical section 
of female flower. E, fruit. F, section of seed. (Orig.) 


Ptilotus, Trichinium, Aerva, Achyranthes, Pfaffia, Telanthera, Alter- 
nanthera, Gomphrena, Hebanthe, Iresine, &c. 

Some Ornamental Plants: Cockscomb (Cclosia cristata L.), Asia. 

285. Cynocrambaceae 

Fleshy annual herb; lower leaves opposite, upper alternate, succulent; stipules 
uniting the base of the petioles ; flowers monoecious , in small sessile cymes 
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opposite the upper leaves, abortive in the lower opposite leaves; petals absent; 
male flowers 2-3 together, subsessile, female 1-3 from the same or different 
nodes, shortly pedicellate; male calyx closed in bud, at length valvate, 2-partite, 
segments spreading, 5-nerved; stamens up to about 20 in the centre; filaments 



Fig. 285. Thcligonum prostratum Gaertn. (Cynocrambaceae). A, male flower. 
B, female flower. C, fruit. D, vertical section of fruit. E, section of seed. (Orig.) 


free, slender; anthers erect in bud, linear, opening lengthwise; female flower 
with a very oblique tubular calyx enclosing the ovary at the base and becom¬ 
ing lateral by the enlargement of the latter, slightly 3-lobulate; style simple, 
becoming basal by the lateral enlargement of the ovary; ovule solitary, erect 
from the base; fruit a subglobose nut included in the thin membranous calyx; 
seed sessile, erect; endosperm fleshy. B.H. 3, 395 (under Urticaceae ); E.P. 
3, \a , 121. Atlantic Islands, Mediterranean, China, and Japan.— Theligonum 
(Cynocrambe ). 


286. Batidaceae 

Littoral straggling plants; leaves opposite , simple, fleshy; stipules 0; flowers 
dioecious, densely spicate; spikes bracteate and cone-like; flowers sub¬ 
tended by closely imbricate bracts; calyx membranous, campanulate, 2- 
lipped ; petals 4, clawed, claws united at the base; stamens 4, alternate with 
the petals; filaments free; anthers 2-locular, opening lengthwise; ovary rudi¬ 
mentary or 0; female flowers united into a fleshy spike; bracts smaller than 
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Fig. 286. Batis maritima L. (Batidaccac). A, male branch. B, male inflorescence. C, male flower. 
D, stamen. E, female inflorescence. F, seed. G. vertical section of ovary. II, cross-section ol 

same. I, section of fruit. (After Martius.) 


in the male; calyx and petals absent; ovaries 8-12, coherent, 4-Iocular; stigma 
capitate, sessile; ovules solitary, erect, anatropous; fruits united and forming a 
fleshy ovoid mass; seed oblong, straight, without endosperm; embryo straight. 
B.H. 3, 88; E.P. 3, la, 118. Tropical America and Pacific islands.— Batis. 


287. Basellaceai- 

Twiners with slender stems and rather fleshy, alternate, entire, petiolatc 
leaves; stipules absent; flowers bisexual, aclinomorphic, in spikes, racemes, 
or panicles; bracts small; bractcoles 2, often united to the base of the calyx, 
sometimes wing-like; sepals 5, often coloured, almost free or united into a 
5-lobed tube, imbricate, persistent in fruit; petals absent; stamens 5, inserted 
opposite to and at the base of the sepals; filaments free, short; anthers 
versatile and reversed in bud with 2 parallel loculi opening by apical pores or 
pore-like slits or lengthwise; ovary superior, 1-locular, with a solitary basal 
shortly stalked campylotropous ovule; style terminal, often deeply divided 
into 3 stigmas; fruit indchisccnt, surrounded by the persistent, often fleshy, 
calyx or winged bractcoles; seed solitary, almost spherical, with a membranous 
testa; endosperm usually copious, surrounded by the spirally twisted or semi- 
annular embryo. B.H. 3, 76 (under Chenopodiaceae)\ E.P. 3, la, 124. Tropics. 

A. Filaments straight in bud; embryo spiral; endosperm absent or very 
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thin: B. Flowers sessile on the axis of the inflorescence; sepals erect, obtuse; 
stigmas 3— Basella (Trop. Asia). BB. Flowers pedicellate on the axis; sepals 
spreading: C. Stigmas 3; sepals obtuse— Tournonia (Trop. S. Amer.). CC. 
Style short, with a single undivided stigma; sepals caudate-acuminate— 



Fig. 287. Ullucus tubcrosus Caldas (Basellaceae). A, flowers. B, 
anthers showing dehiscence. C, ovary. D, fruit. (After Bot. Mag.) 


Ullucus (S. Amer.). AA. Filaments recurved in bud; embryo semi-annular; 
endosperm mealy: D. Floral bracteoles oblong, obtuse, shorter than the 
perianth— Boussingaultia (Trop. Amer.). DD. Floral bracteoles boat-shaped, 
broadly winged— Anredera (Texas to Peru). 


Order 65. LYTHRALES 

Herbaceous to woody, reduced forms often aquatic; flowers perigynous to 
epigynous, actinomorphic; calyx tubular, lobes valvate, rarely calyx absent; 
petals usually present, often clawed; stamens as many or twice as many as 
the petals, sometimes in two distinct whorls; placentation axile; seeds usually 
with no endosperm. Leaves simple, usually opposite and without stipules. 





DESCRIPTIONS OF ORDERS AND FAMILIES 


445 


A. Calyx (sometimes much reduced) and petals present, rarely the latter absent: 

B. Ovary superior; leaves opposite or verticillate, very rarely alternate; 
sepals united into a tube, often with appendages between the lobes; 
petals when present often crumpled in bud; filaments usually infiexed 
in bud Lythraceae 

BB. Ovary inferior to semi-inferior; leaves alternate or opposite; calyx- 
lobes 4-5, valvate; petals contorted or imbricate, rarely absent; style 1; 
ovules usually numerous, axile: 

C. Cotyledons equal Onagraceae 

CC. Cotyledons very unequal Trapaceae 

BBB. Ovary inferior; styles 1-4; ovules as many as styles, pendulous; 

leaves alternate or verticillate, sometimes huge, submerged ones olten 
much divided Halorrhagaceae 

AA. Calyx and petals absent; flowers minute, unisexual, male with 1 stamen 
subtended by 2 bracts, female composed of a 4-lobed 4-locular ovary 
with 2 elongated free styles; ovule 1, pendulous in each loculus 

Callitrichaceae 


288. Lythraceae 



Fio. 288. Ncsaca crccta Guill. A Perr. (Lylhraccac). A, flower. 
B, calyx cut open. C, stamen. D, seed. E, ovary. (Alter 

Guill. & Pcrr.) 


Herbs or rarely shrubby; leaves opposite or verticillate, rarely alternate; 
stipules absent or very small; flowers usually actinomorphic, <$, solitary to 
paniculate; sepals united into a tube, valvate, often with appendages between 
the lobes; petals present or absent, inserted towards the top of the calyx-tube. 
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crumpled in bud; stamens usually 4 or 8, rarely more, inserted below the 
petals; filaments variable in lengthy usually inflexed in bud; anthers 2-locular, 
opening lengthwise; ovary superior, sessile or shortly stipitate, completely or 
incompletely 2-6-locular (rarely 1-locular); style simple, variable in length; 
ovules numerous on an axile placenta sometimes not reaching the top of 
the ovary; fruit usually capsular, opening by a transverse slit, by valves, or 
irregularly; seeds numerous, without endosperm; embryo straight. B.H. 1, 
773; E.P. 3, 7, 1. Widely spread. Ammannia, Peplis, Cuphea, Lythrum, 
Nesaea, &c. 


289. Onagraceae 
(Oenotheraceae) 

Herbs or rarely shrubs, often aquatic; leaves simple, opposite or alternate; 
stipules mostly absent or deciduous; flowers <J, actinomorphic, often solitary; 



Fig. 289. Jussiaea suffruticosa L. (Onagraceae). A, flower dissected to show parts. B, stamens and 
ovary. C, stamens. D, cross-section of ovary. E, fruit. F. seed. (After Bail!.) 


calyx adnate to the ovary; lobes 4-5, valvate; petals 4-5, free, contorted or 
imbricate, rarely absent; stamens as many or twice as many as the calyx- 
lobes; anthers 2-locular, opening lengthwise; ovary inferior or rarely semi- 
superior, 2-6-locular, rarely incompletely locular; ovules 1 to many, on axile 
placentas; style simple; fruit a capsule, berry, or nut; seeds numerous or rarely 
solitary, without endosperm; embryo straight or nearly so. B.H. 1, 785; 
E.P. 3, 7, 199. Temperate and Subtropics.— Epilobium, Jussiaea, Ludwigia, 
Clarkia, Oenothera, Fuchsia, Lopezia, Gaura, Circaea, &c. 
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Useful Products: Ornamental plants, ‘Clarkias’, ‘Fuchsias’. Evening 
Primrose (Oenothera), &c. 

290. Trapaceae 
(Hydrocaryaceae) 

Floating herbs; leaves of two kinds , the submerged opposite, pinnatisect, re¬ 
sembling roots, the emerged in a rosette, petiolate, rhomboid, dentate, with a 
spongy inflated petiole; no stipules; flowers axillary, solitary , shortly stalked; 



D°df k°‘ T ; apa bi ‘P' no » a Roxb. (Trapaceae). A, flower. B, vertical section of flower C. stamen. 
» a « and pistil. E, transverse section of ovary. F. fruit. C). vertical section of germinating 

seed. (Orig.) 
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calyx-tube short, surrounding the base of the ovary and semi-superior \ limb 
4-partite, segments valvate , persistent, sometimes spinescent; petals 4, inserted 
at the base of an undulate epigynous disk y free, sessile; stamens 4, inserted 
with the petals; filaments subulate; anthers oblong, 2-locular, dehiscing 
lengthwise; ovary semi-inferior , 2-locular, conical above the calyx; style subu¬ 
late-filiform, persistent, stigma capitate; ovule I in each loculus, pendulous 
from the septum; fruit turbinate, coriaceous or somewhat bony, surrounded 
by the tumid calyx-limb or with 2-4 spines , becoming 1-locular, 1-seeded; 
seed without endosperm but with very unequal cotyledons , one large, the other 
scale-like; embryo with the radicle on germination perforating the top of the 
fruit. Central and S. Europe, Tropical and Subtropical Africa and Asia.— 
Trapa. 

Useful Product: Singhara flour (fruits of Trapa bispinosa Roxb.) a 
valuable food in NW. India. 


291. Halorrhagaceae 



Fig. 291. Gunnera tinctoria ( Molina) Mirb. (Halorrha¬ 
gaceae). A, male flowers. B, single female flower. C, section 
of fruit. D, section of ovary. E, section of seed. F, embryo. 

G, section of ovary. (After Le Maout & Dccne.) 

Herbs or undershrubs, often aquatic; leaves alternate, opposite, or verticil- 
late, sometimes very large, the submersed ones often much divided; stipules 
absent ; flowers or cJ?, solitary to paniculate or corymbose, often very small; 
calyx-tube adnate to the ovary; lobes 2-4 or absent; petals 2-4 or absent, 
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valvate or slightly imbricate; stamens 2-8, rarely 1, large; anthers basifixed, 
2-locuIar, opening lengthwise; ovary inferior , 1-4-locular; styles 1-4; ovules 
as many as the styles, pendulous from the apex of the loculi; fruit small, a nut 
or drupe, sometimes winged, indehiscent or rarely breaking up into cocci; seeds 
pendulous, with copious endosperm and straight fairly large (rarely small) 



Range of Gunnera (Halorrhagaceae), a distinctly austral genus. 


embryo. B.H. 1, 673; E.P. 3, 7, 226. Mostly aquatic and scattered throughout 
the world. —Halorrhagis, Hippuris, Gunnera, Myriophyllum, Ac. 

Useful Products: Gunnera spp., with large handsome foliage, often 
planted near lakes and ponds. 


292. Callitrichaceae 


Annual herbs, terrestrial or aquatic, 
with slender stems; leaves opposite , 
•near, entire; stipules absent; flowers 
mmutc, unisexual, axillary, solitary or 
rarely the male and female in the same 
4xi , calyx and corolla absent; stamen 1, 
su tended by 2 bracts; filament slender; 
th e f^-locular, opening lengthwise at 
C ’ l ^ e s *‘ l becoming confluent 

« t&e l0 p ; ovary subsessilc> 4 _i obed> 

Danhloc F ! Slyl , CS 2 ’ . clon 6 ated » f ree > 
P P lose; ovules solitary and pendu- 

rJJJ . roi J tile a Pex of each loculus; 

serH • ^ ’ *°t>es margined or winged; 

. S Wlth a mem branous testa, fleshy 

osperm, and terete straight embryo. 

p’p ’ - * ^76 (under Halorrhagaceae ); 

triche* 5 ’ 20 Cosmopolitan.—C alli- 
00&2 



Fio. 292. Callitfichc verna (Calli- 
trichaceac). A, male flowers. D, Icmulc 
flower. C, fruit. D, section of same to 
show seed. (Orig.) 


Gg 




450 


DESCRIPTIONS OF ORDERS AND FAMILIES 


Order 66. GENTIAN ALES 


Herbs with opposite, rarely alternate, leaves; corolla actinomorphic; stamens 
epipetalous, the same number as and alternate with the corolla-lobes; disk 
often present; ovary superior, 1-locular with parietal placentation; ovules 

numerous; seeds with copious 
endosperm and small em¬ 
bryo.—Temperate Regions 
and Subtropics mainly. 

A. Leaves opposite, often 
connate at the base by 
a transverse line, never 
peltate; corolla-lobes 
contorted or rarely im¬ 
bricate Gentianaceae 
AA. Leaves alternate, entire 
or 3-foliolate, some¬ 
times peltate, petiole 
sheathing at the base; 
corolla-lobes valvate or 
induplicate-valvate 

Menyanthaceae 

293. Gentianaceae 

Annual or perennial herbs, 
very rarely woody; leaves 
opposite , entire, often con¬ 
nate at the base or connected 
by a transverse line; stipules 
absent ; flowers rarely 
polygamous, actinomorphic, 
mostly showy and bright- 
coloured ; calyx tubular or of 
separate sepals, imbricate; 
corolla sympetalous, lobes 
4-12, contorted or very 
rarely imbricate; stamens 
the same number as the 
corolla-lobes and alternate 
with them , inserted on the 
corolla; anthers 2-locular, 
opening lengthwise; disk 
absent or annular or of 5 
glands below the ovary; 
ovary superior, mostly 1-locular with 2 parietal placentas , sometimes 
2-locular with the placentas adnate to the septa; style simple ; ovules often 



Fio. 293. Sabbatia campcstris Nun. (Gentianaceae). A, 
flower opened. B, stamen. C, transverse section of ovary. 
(After Bot. Mag.) Note the close resemblance to some 

Caryophyllaceae. 
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numerous; fruit often capsular; seeds with copious endosperm and small 
subterete or conical embryo. B.H. 2, 799; E.P. 4, 2, 50. Mainly Temperate 
and Subtropical Regions. —Exacum, Sebaea, Chironia, Voyria, Leianthus, 
Blackstonia (Chlora), Centaurium (Erythraea), Sabbatia, Canscora, 
Schultesia, Eustoma, Lisianthus, Gentiana, Swertia, Halenia, &c. 

Useful Products: Bitter properties. Gentian Root (Gentiana lutea L.), 
S. Eur., &c.; Chiretta (Swertia chirata Hamilt .), N. India. Many beautiful 
plants suitable for rock gardening. 

294. Menyanthaceae 

Aquatic or marsh herbs; leaves alternate, entire or 3-foliolate, sometimes 
orbicular and peltate', petiole sheathing at the base; flowers bisexual, race- 



Villarsia, an austral genus of Menyanthaceae, shows a remarkable 

discontinuous distribution. 


mo . se * solitary, paired, or fasciculate, or in many-flowered cymes, panicles, 
or mvolucrate heads; calyx 5-lobed or -partite; corolla sympetalous, 5-lobed, 
obes valvate or induplicate-valvate, margins or inside sometimes fimbriate or 
crested', stamens 5, inserted towards the base of the tube or between the 
corolla-lobes; anthers 2-locular, sagittate and versatile; hypogynous nec¬ 
taries usually present; ovary superior, 1-locular, with 2 parietal placentas', 
st ylc 1, bifid at the apex; fruit a capsule, 4- or 2-valved, rarely fruit fleshy or 
pulpy and indehiscent; seeds numerous to few, winged or not, with copious 
w osperm and small embryo.— Gentianaceae tribe Menyantheae, B.H. 2, 
(1876); subfam. Menyanthoideae Gilg, E.P. 4, 2, 62 (1895). Temperate 
cgions of both Hemispheres. 

A. Corolla-lobes keeled in the middle on the upper surface; leaves reni- 
J? rm ’ ) coarsely toothed— Fauria ( Nephrophyllum) (E. Asia, N. Amcr.). A A. 

oro la-lobes not keeled on the upper surface, often provided with fimbriae; 
U C ~ leaflets entire or slightly emarginatc: B. Fruits dehiscent: C. Leaves 
n tvided; capsule 4-valvcd at the apex— Villarsia (Austral.. Malaya, S. Air). 
anti Lca ^ es tr ‘foliolate; capsule splitting irregularly at the apex— Mi ny- 
1LS l* em P- N. Hcmisph.) BB. Fruits indehiscent: I). Aquatic plants with 
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cordate floating leaves; flowers mostly fasciculate— Nymphoides ( Limnan - 
themum) (widely distrib.). DD. Small creeping plants with linear entire some¬ 
what fleshy leaves; flowers solitary— Liparophyllum (Tasm., New Zeal., 
Stewart Is.). 


Order 67. PRIMULALES 

Herbs or rarely climbers; no stipules; flowers often subumbellate; petals 
united, imbricate, rarely absent; stamens epipetalous, the same number as 
and opposite the corolla-lobes; ovary superior, 1-locular, with free-basal 
placenta and numerous to solitary ovules; seeds with or without endosperm. 
—Mainly mountains of N. Hemisphere and maritime shores. 

A. Ovules numerous on a free basal placenta; style undivided; seeds usually 

numerous; calyx often herbaceous; mostly herbs Primulaceae 

AA. Ovule 1, pendulous from a basal funicle; styles 5, free or variously con¬ 
nate; seed solitary; calyx membranous between the lobes or teeth; herbs 
to climbers, mostly maritime Plumbaginaceae 

295. Primulaceae 

Perennial or annual herbs, rarely undershrubs; leaves all basal or sometimes 
cauline, alternate, opposite, or verticillate, simple or variously lobatc; flowers 
from solitary to paniculate or umbellate, bracteate, actinomorphic, very 
rarely zygomorphic, <£, often heterostyled; calyx persistent, often rather 
foliaceous; corolla tubular, sometimes split nearly to the base, lobes usually 
5, imbricate, rarely absent; stamens inserted opposite the petals , rarely with 
alternating staminodes; ovary superior, rarely semi-superior, 1-locular, with 
a free-basal sessile or stipitate placenta; style simple; ovules numerous, with 
2 integuments; fruit a capsule, variously dehiscent, usually many-seeded; 
seeds angular, with small straight embryo immersed in copious endosperm. 

B. H. 2, 628; E.P. 4, 1, 98. Mostly mountain regions of the N. Temperate 
Zone, rare in the Tropics and S. Hemisphere.— Hottonia, Primula (Fig. 
295), Androsace, Cortusa, Soldanella, Dodccatheon, Cyclamen, 
Lysimachia, Trientalis, Glaux, Anagallis, Cores, Samolus, etc. 

Useful Products: Value mainly horticultural. 

296. Plumbagi n aceae 

Herbs, undershrubs, or climbers; stipules absent; flowers y, actinomorphic, 
often in unilateral inflorescences or subumbellate; bracts often sheathing, 
dry and membranous; calyx inferior, gamosepalous, often conspicuously 
ribbed, often membranous between the lobes or teeth; corolla mostly sym¬ 
petalous, imbricate, often persistent; stamens 5, opposite to the petals or 
corolla-lobes and more or less adnate to the tube; anthers 2-locular, opening 
lengthwise; disk absent; ovary superior, mostly sessile, / -locular ; styles 5, 
free or variously connate; ovule 1, pendulous from a basal funicle', fruit 
indehisccnt or at length calyptratcly dehiscent, rarely valvatc from the base 



Fio. 295. Primula calciphila Hutch. (Primulaceae). A, vertical section of thrum-eyed flower. 

B. same of pin-eyed flower. C, vertical section of ovary. (Orig.) 
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upwards; seed with or without endosperm, and straight fairly large embryo. 
B.H. 2, 623; E.P. 4, 1 , 11 6 . Mainly maritime shores and mountains; numerous 



Fig. 296. Acantholimon venustum Boiss. (Plumbaginaceae). A, 
calyx. B, stamen and petal. C, anther. D, ovary and styles. 


around the Mediterranean.— Acantholimon, Limonium (Statice ), Armeria, 
Plumbago, Ceratostigma, See . 

Useful Products: Some of medicinal use, but chiefly of horticultural 
value. 


Order 68. PLANTAGINALES 
Characters of the family, below. 


297. Plantaginaceae 

Herbs; leaves all radical, alternate or opposite, simple, sometimes reduced, 
often sheathing at the base-, flowers usually $ and spicate, actinomorphic; 
calyx herbaceous, 4-lobed or parted, sometimes the abaxial sepals more or 
less united; corolla sympetalous, scarious, 3-4-lobcd, lobes imbricate; 
stamens 4 (rarely 1-2), inserted on the corolla-tube and alternate with the 
lobes or hypogynous; anthers 2-locular, opening lengthwise; ovary superior, 
1-4-locular; style simple; ovules 1 or more in each loculus, axile or basal; 
fruit a circumscissile capsule or a bony nut; seeds pcltatcly attached; embryo 
straight, in the middle of fleshy endosperm, rarely curved. B.H. 2, 1223; E.P. 
4, 3b, 363. Widely dispersed. 

Useful Products: Ispaghul or Spogel seeds (Plantago ovata Forssk.), 
NW. India; Psyllium seeds (Plantago psyllium L.). 

A. Fruits dehiscing by a transverse circular slit (circumscissile); flowers in 
spikes or heads, mostly or all bisexual; ovules 1 or more in each loculus; 
stamens A — Plantago (widely distrib.). AA. Fruits indehisccnt: B. Flowers 





Fig. 297. Plantago lagopus L. (Plantaginaceae). A, flower. (Orig.) 

spicate-capitate, a few at the top bisexual, the others female; ovary 1-locular, 
1 -ovulate; stamens 2-1—Bougueria (S. Amer.). BB. Male flowers on a long 
peduncle, females sessile around the base of the peduncle; ovary 1-locular, 
1 -ovulate; stamens 4 — Littorella (Eur.). 


Order 69. SAXIFRAGALES 

Herbaceous; flowers actinomorphic, more or less perigynous or rarely 
epigynous; petals present; stamens definite, free; apocarpous to syncarpous 
with axile placentation; seeds with copious endosperm and small straight 
embryo. Leaves radical, alternate or opposite, sometimes much modified, 
exstipulate.—Cosmopolitan. 

A. Carpels free or united only at the base: 

B. Leaves of one kind, not modified into pitchers, often thick and fleshy; 
calyx rarely coloured; petals present; hypogynous scales within the 
stamens Crassulaceae 
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BB. Leaves of two kinds, some modified into lidded pitchers like those of 
Nepenthes’, calyx coloured; petals absent; a setose-glandular disk 
within the 12 stamens Cephalotaceae 

AA. Carpels united into a superior to inferior ovary: 

C. Petals free from each other or petals absent; anthers 2-locular: 

D. Fruit a capsule; staminodes absent; styles usually free or absent; 
flowers rarely solitary: 

E. Stigmas dorsal to the carpels (not commissural): 

F. Leaves alternate or all radical; placentas axile or axile-basal: 

G. Ovules more than 1 in each loculus, axile Saxifragaceae 

GG. Ovule 1 in each loculus, erect from the base of the axis 

Eremosynaeeae 

FF. Leaves opposite; placentas hanging from the top of the ovary 

Vahliaceae 

EE. Stigmas lateral to the carpels (commisural); flowers in lax elongated 
racemes; -stamens 8 or 4, rarely 5; no staminodes Francoaceae 
DD. Fruit indehiscent; staminodes absent; styles free; flowers solitary 

Donatiaeeae 

DDD. Fruit a capsule; staminodes alternate with the stamens, clavatc, 
cuncate, or multifid and gland-tipped; ovary 1-locular with parietal 
placentas; flowers solitary Parnassiaceae 

CC. Petals united into a broad short tube; anthers I-locular; ovary sub- 
inferior; ovules solitary in each loculus; flowers capitate Ado.xaceae 


298. CRASSUI. ACEAE 

Herbs or undershrubs, usually succulent; leaves opposite or alternate, without 
stipules ; flowers actinomorphic, bisexual, usually cymosc; sepals free or united 



Flo. 298. Grammanihcs ^cnlianoidcs DC. (Crassulaccac). A, pari of corolla and iiamcn. 

B, flower cut vertically. (After ISoi. Mag.) 


• 

into a tube, often 4 or 5; petals the same number as the sepals, free or variously 
connate, hypogynous; stamens as many or twice as many as the petals, if 
cw then alternate with the petals, slightly perigynous; filaments free; anthers 
- ocular, introrsc, dehiscing longitudinally; hypogynous scales present within 
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the stamens; carpels superior, the same number as the petals, free or united at 
the base , 1-locular; ovules many or rarely few, inserted on the adaxial suture; 
style short or elongated; fruit follicular, membranous or leathery, often sur¬ 
rounded by the persistent membranous 
corolla, opening on the adaxial side; 
seeds minute, usually with fleshy endo¬ 
sperm; embryo straight. B.H. 1, 656; 
E.P. 3, 2a , 23. Mainly warm dry regions. 
—Crassula, Rochea, Bryophyllum, 
Kalanchoe, Cotyledon, Sedum, 
Sempervivum, Monanthes, &c. 

Useful Products: Many curious 
and beautiful garden and greenhouse 
plants. 

299. Cephalotaceae 

Perennial herbs with short underground 
rhizomes; leaves of two kinds, some 
flat, elliptic, entire, nerveless, others (ascidia) composed of a petiole dilated 
at the top into a lidded pitcher like Nepenthes; flowers borne on a leafless 




Fig. 299. Ccphalotus follicularis Labill. (Cephalotaceae). A, flower. B, section of same. C, section 
of ascidium. D, carpel. E, same in section. F, G, seeds. (After Le Maout & Decne.) 
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narrow raceme of cymules bracteate at the base; calyx coloured, 6-lobed; 
lobes valvate , hooded; petals absent ; stamens 12, perigynous, inserted at 
the top of the calyx-tube on the outer margin of a setose glandular disk, 
six longer than the others; filaments free; anthers 2-locular, opening 
lengthwise, connective swollen at the top and glandular; carpels 6, free, 
in a single whorl, 1-locular and usually with 1 (rarely 2) basal erect ovules 
in each; follicles surrounded by the accrescent calyx, shortly stipitate, 
thickly hairy outside, 1-seeded; seeds with fleshy endosperm and rather 
small, straight embryo. B.H. 1, 655 (under Saxifragaceae ); E.P. 3, 2 a, 39. 
Australia.— Cephalotus. 


300. Saxifragaceae 

Herbs, not or slightly succulent; leaves alternate, not stipulate ; flowers 
actinomorphic, bisexual, rarely solitary; sepals usually 5, imbricate or valvate; 



Fio. 300. Saxifraga flagcllaris Willd. & Sternb. (Saxifragaceae). A, flower. B. sepal. C, petal. 

D, slamcn. E, calyx and ovary. F, cross-section of ovary. (Orig.) 


petals alternate with the sepals or absent, often clawed, perigynous or rarely 
epigynous; stamens inserted with the petals, 5-10; filaments free, anthers 
2-locular, dehiscing longitudinally; ovary 1-3-locuIar, free or adnate to the 
tubular receptacle; styles usually free, dorsal to the carpels; ovules numerous, 
on axile placentas; fruit a capsule; seeds numerous, small, with endosperm; 
embryo minute, straight. B.H. I, 629; E.P. 3, 2a, 41 (partly). Mainly Cold and 
Temperate Regions.— Saxifraga, Astilbe, Rogi rsia. Bergenia, Heuchera, 
Chrysosplenium, &c. 

Useful Products: Many plants for the herbaceous border, rock garden, 
and greenhouse. 
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301. Eremosynaceae 1 

Small annual herb, much branched from the base, thinly pilose all over; 
radical leaves spathulate-oblanceolate, entire to pinnately lobed; cauline 
leaves alternate, sessile, gradually reduced to bracts, pinnately lobed; stipules 
absent ; flowers very small, in terminal dichotomous cymules; calyx-tube very 
short, adpate to the lowermost third of the ovary; lobes 5, valvate , narrow; 



Fig. 301. Eremosyne pectinata Endl. (Eremosynaceae). A, flower-buds. B, open flower. 

C, stamens back and front. D, vertical section of ovary. 


petals 5, free, narrowly elliptic, spreading; stamens 5, alternate with the 
petals, free; filaments subulate; anthers rounded-ellipsoidal, dehiscing longi¬ 
tudinally; ovary about | superior , 2-locular; styles 2, divergent, dorsal to 
the carpels , stigmas capitellate; ovule 1 in each loculus, axile near the base 
of the septum, ascending; capsule about | superior , thin, subdidymous, 2- 
locular, loculicidally 2-valved; seeds erect, with copious endosperm. Saxi- 
fragaceae tribe Eremosyneae Engl., E.P. 3, 2a, 65 (1890); B.H. 1, 634. SW. 
Australia. —Eremosyne. 

1 Eremosynaceae Dandy, fam. nov.; herba parva, annua, e basi multi ramosa, ubique 
tenuiter pilosa; folia radicalia spatulato-oblanceolata, integra ad pinnatim lobata; caulina 
altcma, sessilia, ad bracteas gradatim reducta, pinnatim lobata; stipulae nullae; flores 
minimi, in cymulis dichotomis terminalibus dispositi; calycis tubus brevissimus, ad partem 
inferiorem ovarii adnatus, lobis 5 valvatis angustis; pctala 5, libera, anguste elliptica, patula; 
stamina 5, petalis alterna, libera; filamenta subulata; antherae rotundato-cllipsoideae, 
longitudinaliter dehiscentes; ovarium circiter } superius, 2-loculare; styli 2, divergentes, 
dorsales, stigmatibus capitellatis; ovulum in loculo unicum, prope basin septi adscendens; 
capsula circitcr 1 superior, tenuis, subdidyma, 2-locularis, loculicidc 2-vaIvis; semina erecta, 
endospermio copioso. Genus typicum Eremosyne. 
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302. Vahliaceae 1 

Annual herbs, erect, dichotomously branched, glabrous, pubescent or 
glandular-pilose; leaves opposite , ovate to linear, entire; stipules absent’. 



• 302. Vahlia dichotoma ( Murr .) O. K/ze. (Vahliaccac). A, leaf. B, flower. C. the same open. 
• vertical section of flower showing the pendulous placentas. L. the same showing one placenta. 
F, G, stamens. (After Hutch, and Dal/., Ft. W. irop. Afr. I, 106.) 


Vahliaceae Dandy, fam. nov. Herbac annuac, pubescences vcl glandulosae, rare glabrae, 
ercctac, subdichotomc ramosae; folia opposita, ovata ad linearia, Integra; stipulae nuliac; 
ores axillares, geminati, albidi; calycis tubus hcmisphaericus, ovario adnatus; lobi 5. ovatt 
c anceolati, valvati; petala 5, calycis lobis breviora, obovato-spatulata; stamina 5, margine 
tset epigyni inserta, filamentis subulatis liberis; ovarium inferum, l-loculare; styli 2 vel 3, 
reves ycl clongati, stigmatibus capitcllatis; ovula numcrosissima, placentis ab apice loculi 
pen ults afnxa; capsula subglobosa vel olwvoidea, apice 2-3-valvis, 2-lamellosa, lamellis 
cm ranaceis, polysperma; semina minuta, oblonga. (ienus typicum Vahlia. 
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flowers axillary, paired, subsessile or pedicellate, white or yellow; calyx-tube 
hemispherical, adnate to the ovary , lobes 5, valvate ; petals 5, free, shorter than 
the calyx-lobes, obovate-spathulate; stamens 5, inserted on the margin of the 
epigynous disk; filaments free, subulate; ovary inferior , 1-locular; styles 2 or 
3, short or elongated, 1 dorsal to the carpels, stigmas capitellate; ovules very 
numerous, attached to two large placentas hanging from the apex of the loculus ; 
capsule subglobose or obovoid, 2-3-valved at the top; seeds many, minute, 
oblong. B.H. 1, 637; E.P. 3, 2a, 65 (in Saxifragaceae). Tropical and S. Africa 
and Madagascar, through Upper Egypt and Iraq to India.— Vahlia. 

A genus of about 8 species bearing a remarkable resemblance to certain species of Olden- 
landia in the Rubiaceae , but recognized at once by the absence of stipules, the free petals, 
and the numerous ovules from the top of the unilocular ovary. 

303. Francoaceae 

Perennial scapigerous herbs, glandular-pilose or tomentose; rhizome thick 
or slender; leaves crowded or subradical, lyrate-pinnatifid or subpinnate, or 
rounded-cordate and palmately nerved; stipules absent ; flowers in lax elong¬ 
ated racemes, bracteate; calyx 5-4-partite, persistent, segments valvate ; 
petals 4 (rarely 5) inserted at the base of the calyx, imbricate or contorted, 
venose, equal or unequal with 2 much smaller or deficient, clawed or subsessile; 
stamens 8 or 4, rarely 5, alternating with as many disk-glands ; filaments free; 
anthers subcordate-oblong or didymous; ovary superior, 4-sided, 4-lobed at 
the apex, 4-locular, with 4 sessile commissural stigmas; ovules numerous, 
axile; capsule elongated or oblong, 4-lobed, 4-locuIar, septicidally or locu- 
licidally 4-valved; seeds striolate; embryo minute, in the middle of fleshy 
endosperm.—Chile. 

A. Leaves lyrate-pinnatifid or pinnate, pinnately nerved; petals clawed, 
equal; stamens 4 (5)— Francoa (Fig. 303). AA. Leaves rounded-cordate, 
palmately nerved; petals unequal, 2 much smaller or deficient; stamens 8— 
Tetilla. 


304. Donatiaceae 1 

Low pulvinate-caespitose herbs with fleshy stilt-like roots; leaves linear, 
coriaceous, pustulate, very densely and spirally arranged , densely pilose in the 
axils; stipules absent; flowers terminal, solitary, sessile; calyx-tube adnate 
to the ovary , obconical, lobes 7-5, equal or unequal, lanceolate; petals 10-5, 
free, oblong-linear or ovate; stamens 3-2, inserted within the epigynous disk ; 
filaments free, short or filiform; anthers 2-locular, extrorse, broadly ellip- 

1 Donatiaceae Hutch., fam. nov.; herbae nanae, pulvinato-caespitosae, radicibus rigidis 
carnosis; folia linearia, coriacea, pustulata, dense spiraliter disposita, in axillis dense pilosa; 
stipulae nullae; flores terminales, solitarii, sessiles; calycis tubus ad ovarium adnatus, 
obconicus, lobis 5-7 lanceolatis aequalibus vel inaequalibus; petala 10-5, libera, oblongo- 
linearia vel ovata; stamina 3-2, intra discum epigynum inserta; filamenta libera; antherae 
2-locularcs, extrorsae, late ellipsoideae; ovarium inferum, 3-2-loculare; styli 3-2, liberi, 
subulati, recurvi, stigmate terminali globoso; ovula ad placentas propeapicem ovarii nume- 
rosa; fructus turbinatus, indehiscens; semina pauca, oblique ovoidea; embryo minuta, endo- 
spcrmio camoso circumdata. Genus typicum Donatia. 



>N^z. 

f* 



















The small genus Donatia (Donatiaceae) emphasizes the close 
affinity of the floras of New Zealand and subantarctic S. 

America. 



Fig. 304. Donatia fascicularis Forst. (Donatiaceae). A, flower. B, vertical section of ovary with 
calyx and petals removed; neither belonging to Saxifragaceae (according to Hooker) nor to 
Stylidiaccae (according to Mildbraed), but worthy of separate status as a family near Saxi¬ 
fragaceae. (Orig.) 
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soidal; ovary inferior , 3-2-locular; styles 3-2, free, subulate, recurved, with 
terminal globose stigma; ovules numerous on placentas near the top of the 
axis; fruit turbinate, indehiscent ; seeds few, obliquely ovoid, testa mem¬ 
branous; embryo minute, enclosed by the fleshy endosperm. B.H. 1, 634 (in 
Saxifragaceae); Saxifragaceae tribe Donatieae Engl., E.P. 3, 2a, 67 (1890); 
Mildbr., Engl. Pflanzenr., Stylidiac. 19, fig. 7 (in Stylidiaceae) (1908). 
Subantarctic S. America, New Zealand, Tasmania.— Donatia. 

An interesting genus with two species, one, the original, D.fascicularis Forst., in Antarctic 
S. America, and the other, D. novae-zelandiae Hook, f., in New Zealand and Tasmania. 
Hooker referred the genus to the Saxifragaceae, with which family I consider it to be most 
closely related, and not to Stylidiaceae, in spite of the presence of inulin. The occurrence of 
this may be foreign to the Saxifragaceae, but it is no proof that it is related to Stylidiaceae, 
from which it differs by several important characters, particularly the 2-3 completely free 
stamens inserted within an cpigynous disk, extrorse anthers, and the two free or nearly 
tree styles, besides the entirely free petals. In Stylidiaceae (sensu stricto) the stamens are 
completely united around the single style, and the petals are united into a sympetalous 
often strongly zygomorphic corolla. 

See especially B. Chandler, Edinb. Notes 5: 43 (1911). 


305. PARNASSIACEAE 

Perennial herbs; radical leaves petiolate, ovate to oblong, often cordate; 
petioles dilated at the base; flowering stems often with a single leaf about the 



anl / J >ar nassia palustris L. (Parnassiaceae). A, flower. B, sepal. C, petal. I), stamens (one 
cr adpressed to the stigma) and ovary. E, anther. F, staminode. G, cross-section of ovary. 

H, fruit. J, seed (Ong.) 


middle, 1-flowered; calyx-tube short, free from or slightly adnate to the base of 
c ovary; lobes spreading, broad, imbricate; petals 5, spreading, rnarcescent, 
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entire or fimbriate; stamens 5, hypogynous or perigynous, alternating with 
the same number of clavate, cuneate, or multifid gland-tipped St ami nodes ; 
anthers ovate-cordate; ovary superior or nearly so, 1-locular, ovoid; style 1, 
very short, thick, with 3-4 commissural stigmas ; ovules numerous, on parietal 
or sub-basal placentas alternating with the stigmas ; capsule superior to half 
superior, thin, 1-locular, 3-4-valved; seeds numerous, testa winged ; endo¬ 
sperm thin; embryo cylindrical. B.H. 1, 639 (in Saxifragaceae ); E.P. 3, 2a, 
66; Drude, Linnaea, 39, 239 (1875). Arctic and N. Temperate Regions, south 
to India.— Parnassia. 


306. Adoxaceae 

Small herbs from a perennial rhizome; stem-leaves 2, opposite, 3-foliolate; 
radical leaves variously divided; flowers small, green, capitate, about 5 in 



Fic. 306. Adoxa moschatellina L. (Adoxaceae). A, flower showing 3 calyx-lobes. B, same in 
vertical section. C, stamen. D, ovary. E, transverse section of ovary. (Orig.) 


each head, the terminal one often 4-merous, the other 5-6-merous; calyx 2-3- 
lobed; corolla rotate, 4-6-lobed; disk none; stamens on the corolla, 4, 5, or 6 
(apparently double these numbers owing to the splitting of the filaments); 
anthers 1-locular; ovary subinferior, 3-5-locular; style 3-5-lobed; ovules 
solitary in each loculus, pendulous; fruit a drupe of 1-5 pyrenes; seeds with 
endosperm and minute embryo. B.H. 2, 2 (under Caprifoliaceae ); E.P. 4,4, 
170. Temperate and Cold Regions of N. Hemisphere.— Adoxa. 
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Order 70. SARRACENIALES 

Characters more or less as in Saxifragales , but adapted for entrapping 
insects; leaves tubular or covered with viscid glands, usually radical; stamens 
numerous to few; syncarpous with parietal or axile placentation.—Cosmo¬ 
politan. 

A. Ovary 1-locular, with parietal or subbasal placentas; stamens 20-4; 
anthers extrorse; styles mostly free; leaves usually covered with sticky 
stipitate glands Droseraceae 

AA. Ovary 5-3-locuIar, with axile placentas; stamens numerous; style simple, 
mostly peltately expanded at the apex; leaves tubular with a small 
lamina like those of Nepenthes Sarraceniaceae 

307. Droseraceae 



Fio. 307. Droscracapcnsis Harv. (Droseraceae). A, portion 
of leaf with glancJ-tippcd tentacles. B, stamen. C', ovary with 
styles. D, ovary in cross-scction. 


erbs, often stemless, with rosettes of leaves, the latter often circinate in bud 
and usually covered with sticky stipitate glands or marginal bristles which entrap 
insects; flowers bisexual, in usually simple circinate cyme; sepals 5-4, mores 
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or less connate at the base, imbricate, persistent; petals 5, hypogynous, very 
rarely perigynous, nervose; stamens 4-20, often 5, hypogynous, free or rarely 
united at the base; anthers 2-locular, extrorse, opening by longitudinal slits; 
ovary free, 1 -locular, with parietal or subbasal placentas; ovules many or 
rarely few; styles 3-5, mostly free; fruit a loculicidal capsule; seeds with fleshy 
endosperm; embryo straight; cotyledons short. B.H. 1, 661; E.P. 3, 2, 261. 
Cosmopolitan in sandy and boggy places. 

A. Stamens 2-4 times as many as the petals; placenta basal: B. Styles 
free— Drosophyllum (Spain, Portugal, Morocco). BB. Styles connate 
nearly to the apex— Dionaea (N. Amer.). AA. Stamens the same number 
as the petals; placentas parietal: C. Aquatic plants with jointed leaves, 
these verticillate; carpels 5— Aldrovandra (Eur. to Austral.). CC. Ter¬ 
restrial plants, leaves scattered or rarely verticillate, not jointed— Drosera 
(widely distrib.). 


308. Sarraceniaceae 

Herbs with radical tubular leaves with small lamina; flowers scapose, solitary 
or few in racemes, nodding, £; sepals 4-5, free, hypogynous, imbricate, often 



Distribution of Sarraceniaceae. 1, Darlingtonia; 
2, Sarracenia; 3, Heliamphora. 


coloured , persistent ; petals 5, free, imbricate, or absent; stamens numerous , 
hypogynous, free; anthers 2-locular, opening lengthwise; ovary free, 3-5- 
locular, with axile placentas and numerous anatropous ovules; style simple, 
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often peltately dilated at the apex; fruit a capsule, loculicidally 3-5-valved; 
seeds numerous, small, with fleshy endosperm and small embryo. B.H. 1, 48; 
E.P. 3, 2, 244.—America. 

A. Petals 5; ovary 5-locular: B. Style 5-rayed— Darlingtonia (Western 



Fig. 308. Sarraccnia purpurea L. (Sarraceniaccac). A, section of flower. 
B, stamens and pistil. C f fruit. D, section of fruit. L\ I , seed. (After Le 

Maout Sc Dccnc.) 


(AH St y le broad| y expanded and umbrella-like— Sarracenia 

I tlantic N. Amcr.). AA. Petals absent; ovary 3-locular; style entire, 
runcate at the apex— Heliamphora (Guianas). 


Order 71. PODOSTLMALES 

Submerged freshwater herbs like mosses, hcpatics, or algae; petals absent; 

amens 1 —4, free or partly connate; syncarpous with parietal or central 
P acentation; seeds minute, without endosperm.—Tropics and Subtropics. 

A. Flowers bisexual, solitary or cymosc, often enclosed when young in a 
spathc composed of partially connate bracts; calyx present; ovary with a 
central placenta Podostemaceae 

AA. Flowers unisexual, dioecious, densely spicatc, solitary and sessile in the 
axil of each bract; calyx absent; stamen 1; ovary with parietal placentas 

//1 (Irostachvaccae 

w r 
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309. PODOSTEMACEAE 

Submerged fresh-water herbs often greatly resembling mosses, hepatics, and 
algae; flowers small, solitary or cymose, actinomorphic, often enclosed 
when young in a spathe composed of partially connate bracts; sepals 2-3, 
usually small, connate in the lower part; petals absent; stamens 1-4, hypo- 
gynous; filaments free or partially connate; anthers 2-locular, small, opening 



Fig. 309. Dicraea algiformis Bedd. (Podostemaceae). A, portion of frond enlarged. B, expanded 
flower with involucre. C, flower itself magnified. D, stamen. E, bud in involucre. F, fruit. G, 
bud enclosed in involucre. H, fruit in cross-section. I, ovary in vertical section.. J, portion of 

fruiting frond. (After Fitch.) 


lengthwise; ovary sessile or shortly stipitate, superior, 1-3-locular with a 
central placenta ; styles 2-3, slender; ovules numerous; fruit a septicidal 
capsule; seeds minute, without endosperm. B.H. 3, 105; E.P. 3, 2 a, 1. Mainly 
Tropics.— Tristicha, Terniola, Marathrum, Rhyncholacis, Ligea, 
Apinagia, Podostemum, Dicraea, &c. 


310. Hydrostachyaceae 

Submerged fresh-water herbs', stems thick, tuber-like ; leaves simple to 2 or 
3 times pinnatisect, dilated and ligulate at the bas t, flowers dioecious, densely 
spicate, solitary and sessile in the axil of each bract; calyx and petals absent ; 
stamen 1; anthers 2-locular, opening lengthwise; ovary 1-locular, with 2 
parietal placentas', styles 2, divergent; fruit a small capsule; ovules numerous; 
seeds numerous, without endosperm. B.H. 3,115 (under Podostemaceae). E.P. 
3, 2a, 1. Madagascar and S. Africa.— Hydrostachys. 
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Fio. 310. Hydroslachys distichophylla A. Juss. (Ilydrostachyaccac). 
A and B, parts of leaf. C, stamen. D, section of anther. L, stamen. 
F, fruit. G, section of fruit. (After Dclcss.) 


Order 72. UMBELLALES 

Herbs, rarely somewhat woody, with furrowed hollow stems or with wide 
soft pith; leaves alternate, usually much divided, sheathing at the base; no 
stipules; flowers in simple or compound umbels, rarely in heads; ovary 
inferior, 2-locular; fruit dividing into 2 mcricarps; carpels mostly ribbed and 
often with parallel resin canals (vittae). 

311. Umbelliferae 

Herbaceous, very rarely somewhat woody, with furrowed stems and wide 
s °ftpith", leaves alternate, mostly much divided, sheathing at the base; flowers 
V* re ly unisexual, in simple or compound umbels or rarely capitate; calyx 
adnate to the ovary, 5-lobed; petals 5, valvate or slightly imbricate, cpigynous, 
free, soon falling off, mostly indexed in bud; stamens 5, alternate with the 
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petals; filaments inflexed in bud; anthers 2-locular, opening lengthwise; ovary 
inferior, 2-locular; styles 2, thickened at the base and capping the ovary; ovules 
solitary in each loculus, pendulous; fruit inferior, dry, 2-locular, dividing into 
2 mericarps, these often remaining suspended at the top by the divided thread¬ 
like central axis (carpophore); carpels mostly prominently ribbed and often 
with parallel resinous canals (vittae); seeds with copious endosperm and minute 
embryo. B.H. 1, 859; E.P. 3, 8, 63. Temperate Regions mainly, in the Tropics 
mostly on the mountains.— Hydrocotyle, Azorella, Eryngium, Alepidea, 


Fig. 311. Foeniculum vulgare Mill. (Umbelliferae). A, flower. 

B, schizocarps. C, section of same showing vittae. (Orig.) 

Astrantia, Sanicula, Smyrnium, Bupleurum, Apium, Ammi, Carum, 

PlMPINELLA, CONOPODIUM, CHAEROPHYLLUM, SCANDIX, ANTHRISCUS, SESELI, 

Oenanthe, Ligusticum, Aciphylla, Selinum, Pleurospermum, Angelica, 
Ferula, Peucedanum, Heracleum, Daucus, Laserpitium, &c. 

Useful Products: Celery (Apium graveolens L .); Carrots (Daucus 
carota L.), Eur. to India; Parsnips (Peucedanum sativum Bth. & Hk. /.); 
Caraway seeds (Carum carvi L.), Eur. to Himal.; Gum Ammoniacum (Dorema 
ammoniacum Don), Orient; Anise (Pimpinella anisum L.), SE. Eur.; Dill 
seed (Peucedanum graveolens Bth. & Hk. f), S. Eur. to Abyss.; Coriander 
seeds (Coriandrum sativum L.), Mediterr.; Fennel (Foeniculum vulgare 
Mill), S. Eur.; Common Hemlock (Conium maculatum L.\ Eur. &c.; and 
many minor products. 

Order 73. VALERIANALES 

Perennial or annual herbs; leaves radical, alternate or opposite; stipules 
absent; flowers usually zygomorphic, sometimes unisexual, cymose to capitate 
or verticillate, sometimes with an involucre of bracts; calyx and sympetalous 
corolla epigynous; stamens usually 4, alternate with the corolla-lobes; ovary 
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inferior, 3-1-locular, only 1 loculus fertile; ovule 1, pendulous; fruit indehis- 
cent. 

A. Ovary 3-locular, but only 1 loculus fertile; corolla-lobes imbricate; leaves 
opposite or all radical; flowers mostly in cymes Valerianaceae 

AA. Ovary 1-locular: 

B. Corolla-lobes imbricate; leaves opposite or verticillate; flowers often 
capitate, with an involucel below the real calyx Dipsacaceae 

BB. Corolla-lobes valvate; leaves alternate or radical; flowers in heads 
surrounded by an involucre of 1-2 series of bracts, without an involucel 
below the real calyx Calyceraceae 


312. Valerianaceae 

Herbs, often with strong-smelling rhizomes, rarely shrubs; leaves oppo¬ 
site or radical, often much divided; stipules absent ; flowers or o $, 
mostly cymose, often somewhat zygo- 
morphic; calyx cpigynous, various, 
sometimes the lobes plumose; corolla 
sympetalous, tubular; tube often saccate 
or spurred at the base; lobes imbricate; 
stamens on the corolla-tube, alternate 
with the corolla-lobes, 4-1; anthers 

2- locular, opening lengthwise; ovary 
inferior, 3-locular, only l loculus fertile ; 
style simple, slender; ovule solitary, 
pendulous from the top; fruit dry and 
indchisccnt, 1-seeded; embryo straight; 
endosperm absent. B.H.2, 151; E.P.4,4, 

172. Generally distributed, but very rare 
in Africa and absent from Australasia. 

Useful Products: Spikenard 
(Nardostachys jatamansi DC.), Himal.; 

Valerian Root (Valeriana officinalis L.), 

Eur. to Japan. 

A. Stamens 4; corolla-tube at most 
only shortly gibbous at the base, not 
spurred: B. Corolla yellow; calyx-limb 
obscure, not enlarged in fruit— Patrinia ( Clarkeifedia ). (Cent, and E. Asia, 
Himal.). BB. Corolla pinkish-red or purple; calyx-limb membranous, 5- 
lobcd, slightly enlarged in fruit— Nardostachys (Himal.). AA. Stamens 

3- 1; corolla-tube spurred or not at the base: C. Corolla-tube not spurred at 
the base or at most slightly pouched: D. Calyx-limb not modified in fruit 
and not pappus-like: E. Peduncle much elongated and thick— Astrephia 
(Peru and Chile). EE. Peduncle absent or very short: F. Perennial herbs or 
shrubs: G. Corolla-tube thick and wide— Phyllactis (Amer.). GG. Corolla- 
tube very long and narrow— Belonantiius (Boliv., Peru). FF. Annuals— 
Valerianllla (Temp, and Subtrop. N. Hcmisph.). DD. Calyx-limb 
pappus-like in fruit; bracts small; stamens mostly 3: H. Anthers with distinct 



Fig. 312. Ccntranthus ruber (L.) DC. 
(Valerianaceae). A, flower. B, achcne. C, 
longitudinal section of same. 1), transverse 
section of same. 
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filaments, rounded to ovoid: J. Flowers bisexual— Valeriana (Cosmopol.). 
JJ. Flowers dioecious— Phuodendron (Brazil).— HH. Anthers sessile, linear 
—Stangea (Peru). CC. Corolla-tube spurred at the base: K. Calyx-limb 
pappus-like in fruit; stamen 1 or rarely 2— Centranthus (Mediterr. Reg., 
Cent. Eur.). KK. Calyx-limb not pappus-like in fruit: L. Stamens 2; 
corolla-limb 2-lipped— Fedia (Mediterr. Reg.). LL. Stamens 3; corolla-limb 
subequally lobed— Plectritis ( Aligera ) (Western N. Amer., Chile). 


313. Dipsacaceae 


Perennial or annual herbs; leaves opposite or verticillate; stipules absent ; 
flowers zygomorphic, often capitate, with a single or double involucel 



Fio. 313. Morina longifolia Wall. (Dipsacaceae). A, flower. B, corolla. C, corolla opened to 
show insertion of stamens. D, stamen. E, achene. F, same in vertical section. (After De Wild.) 


below the calyx; calyx epigynous, cupular or tubular or divided into pappus¬ 
like segments; corolla epigynous, sympetalous; lobes imbricate; stamens 
usually 4 , rarely 2-3, alternate with the corolla-lobes and inserted towards 
the top of the tube ; filaments free or united in pairs; anthers 2-locular, opening 
lengthwise; ovary inferior, 1-locular, mostly adnate to the receptacle; style 
slender; ovule solitary ,pendulous from the top; fruit indehiscent; embryo 
large, straight in scanty endosperm. B.H. 2, 157; E.P. 4, 4, 182. Old World;' 
absent from Australasia, Polynesia, and America except as introductions. 

Useful Product: Fuller's Teasel (Dipsacus fullonum L.), Europe. 

A. Flowers with a single involucel below the calyx: B. Flowers arranged in 
verticillasters (as in many Labiatae); bracts and leaves with very prickly 
margins— Morina (Balkans, Cent. Asia, India). BB. Flowers arranged in 
heads: C. Involucral bracts in several series, usually rigid, mostly smaller 
than the paleae of the receptacle— Cephalaria (S. Eur., Mediterr. Reg., N. 
Afr.). CC. Involucral bracts mostly 1-2-seriate, rarely rigid, then always 1- 
seriate and larger than the paleae of the receptacle: D. Paleae of the recep- 
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tacle and mostly the involucral bracts rigid, sharply acuminate— Dipsacus 
(Eur. to E. Asia, N. and E. Afr.). DD. Paleae of the receptacle herbaceous or 
represented by hairs: E. Involucral bracts not united: F. Paleae almost equal 
in size to the flowers— Succisa (Eur. to N. Afr.). FF. Paleae smaller than the 
flowers or absent: G. Outer calyx without distinct grooves, ribs at most 
slightly prominent; limb at most shortly toothed— Knautia (Eur., Nlediterr. 
Reg.). GG. Outer calyx distinctly 8-grooved or 8-ribbed, the limb spreading 
out saucer-like: H. Calyx 10- or more rayed, often caducous: J. Outer calyx 
8-grooved the whole length— Pterocephalus (Nlediterr. Reg. to Trop. Afr. 
and India). JJ. Outer calyx 8-groovcd only in the upper part— Callistemma 
(E. Mediterr. Reg.). HH. Calyx 5-raycd, persistent— Scariosa ( Spongostem - 
ma). EE. Involucral bracts united at the base or up to the middle into a lobed 
cup— Pycnocomon (W. Mediterr. Reg.). AA. Flowers with a double involucel 
below the real calyx; herb glandular in the upper part, especially the outer 
involucel— Triplostegia ( Hoeckia) (Himal., China, Malay Archip., New 
Guin.). 


314. Calyceraceae 

Annual or perennial herbs; leaves radical or alternate, entire or pinnately 
lobed; stipules absent; flowers capitate on a common receptacle surrounded 



Fig. 314. Calyccra balsamilifolia Rich. (Calyccraccac). A, capi- 
tulum. B, flowers showing relation to bracts. C, llower. D, vertical 
section of same. E, stamens and pistil. I\ calyx. G. vertical 
section of seed showing embryo. (After Lc Maout & Dccnc.) 

by 1-2 series of bracts , or rarely unisexual, actinomorphic; calyx-tube 
adnatc to the ovary, angled and dentate; corolla tubular, with 4-6 valvate 
lobes; stamens the same number as and alternate with the corolla-lobes, in¬ 
serted towards the top of the tube; filaments more or less connate ; anthers 
more or less connate around the style, 2-locular, opening lengthwise; ovary 
inferior, 1-locular; style undivided, slender; ovule solitary, pendulous; fruits 
(achencs) sometimes becoming connate; seed solitary, pendulous, with thin 
or copious endosperm; embryo straight. B.H. 2, 161; E.P. 4, 5, 84. Temperate 
and subtropical S. America. 

A. Fruits free from one another: B. Fruits of one kind, with unchanged 
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. calyx in fruit—Booprs. BB. Fruits of two kinds, some with hardened calyx, 
some unchanged— Calycera. AA. Fruits of the outer flowers united with 
one another— Acicarpha. 


Order 74. CAMPANALES 

Herbaceous to somewhat woody; corolla actinomorphic to zygomorphic, 
epigynous; stamens free from or inserted low down on the corolla; anthers 
free to connivent; ovary inferior or rarely superior; ovules usually numerous, 
axile.—Mainly Temperate Regions. 

A. Anthers free from each other; corolla actinomorphic Campanulaceae 
A A. Anthers cohering into a tube around the style, very rarely free; corolla 
zygomorphic Lobeliaceae 


315. Campanulaceae 


Herbs, rarely small shrubs to 
small trees, nearly always with 
milky juice ; leaves alternate, 
rarely opposite, simple; stipules 
absent ; flowers often showy, 
9 , actinomorphic; calyx-tube 
usually adnate to the ovary, 
3-10-lobed, lobes imbricate or 
valvate; corolla sympetalous, 
tubular or campanulate, lobes 
valvate ; stamens as many as the 
corolla-lobes and alternate with 
them, inserted near the base of 
the corolla or on the disk; fila¬ 
ments usually free from each 
other; anthers free, 2 -locular, 
opening lengthwise; ovary in¬ 
ferior or rarely superior, 2 - 10 - 
locular, with axile placentas , 
rarely the placentas basal or 
apical; ovules mostly numerous; 
fruit capsular and variously de¬ 
hiscent, or baccate, often 
crowned by the persistent calyx- 
lobes. B.H. 2, 541; E.P. 4, 5, 40. 
Widely distributed.— Jasione, 
Lightfootia, Wahlenbergia, 
Platycodon, Codonopsis, Cyananthus, Canarina, Roella, Prismato- 
carpus, Phyteuma, Campanula, Legousia ( Specularia ), Adenophora, 
Trachelium, Pentaphragma, Sphenoclea, &c. Value mainly horticultural. 

As in Bentham and Hooker s Genera Plantarum and Englerand PrantPs Natiirl. Pflanzen- 
fantilien, I prefer to retain the genus Sphenoclea in Campanulaceae, where its position has 



Fig. 315. Campanula allionii l'ill. (Campanulaceae). 
A, vertical section of flower. B, ovary. C, transverse 
section of same. D, stamen. (After Bor. Mag.) 
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not been questioned except by Airy Shaw. 1 Shaw says 'there is no evidence of affinity with 
Campanulaceac , with which it has hitherto been associated’. He does not qualify this 
negative statement but considers it to be related to Phytolaccaceae. In my opinion, however, 
the resemblance to Phytolacca is entirely superficial and due to parallel evolution of the 
inflorescence. There are numerous similar inflorescences among flowering plants, and even 
that of Michauxia, in Campanu/aceae, approaches it quite closely. 


In Phytolaccaceae (sensu stricto) there are 
no petals, 

the stamens, when definite in number, are 
alternate with the sepals (if petals were 
present they would therefore be opposite 
to them), a condition unknown in Campa- 
nulaceae), 

the ovary is superior and the ovule is soli¬ 
tary in each carpel, 

the carpels in Phytolacca itself in fruit are 
free or connate and indchiscent. 


In Sphenoclea, on the contrary, the 
corolla is sympetalous, 

the stamens are alternate with the 
corolla-lobes. 


the ovary is semi-inferior, 2-locular, 
and with large multi-ovulate pen¬ 
dulous placentas, 

the fruit is a capsule dehiscing by a 
transverse slit (circumscissile). 


From a comparison of the cmbryological and anatomical features of Sphenoclea w ith those 
of Phytolaccaceae, K. Subramanyam has come to a similar conclusion to mine (see Proc. 
Indian Acad. Sci. 31, 60 (1950); also Maheshvvari, 'The Embryology of Angiosperms, A 
Retrospect and Prospect’, Curr. Sci. 25, 106-10 (1956). I also consider Pentaphragma (Penta- 
phragmataceae of Airy Shaw) to be equally correctly placed in Campanu/aceae. 


316. Lobeliaceae 



Fig. 316. Pratia physaloidcs Ht-msL (Lotvrliaceuc). A, flower. B, 
same with perianth removed. C, stamens. I), transverse section 

of ovary, fc, fruit. 


Herbaceous, sometimes woody below, rarely entirely woody; juice often 
milky; leaves alternate, simple; stipules absent; flowers <^, rarely o V, 
a *yx adnate to the ovary, 5-lobed; corolla zygomorphic, cpigynous, 
sympetalous, 1-2-lipped, the lips reversed (resupinate) by a twisting of the 

1 Airy Shaw, Flora Malesiana, 4, I, 27 (1948). 
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pedicel, lobes valvate; stamens 5, alternate with the corolla-lobes, epipetalous 
or free; filaments free from each other at the base; anthers cohering into a 
tube around the style; ovary more or less inferior, 2-3-Iocular (rarely sub-1- 
locular); style simple, or 2-lobed and girt with a ring of hairs; ovules numer¬ 
ous, axile; fruit fleshy or capsular and variously dehiscent; seeds numerous, 
small, with small straight embryo in copious endosperm. B.H. 2, 545; E.P. 
4, 5, 40 (under Campanulaceae). Mainly Tropics and Subtropics.— Centro- 

POGON, SlPHOCAMPYLUS, ISOTOMA, LAURENTIA, PRATIA, LOBELIA, CYPHIA, &C. 
Value mainly horticultural. Indian Tobacco (Lobelia inflata £.), N. Amer. 


Order 75. Goodeniales 

Herbs or undershrubs; leaves alternate or rarely opposite, simple, or all 
radical; stipules absent or scale-like; flowers bisexual, actinomorphic to 
zygomorphic; calyx-tube adnate to the ovary, rarely free; corolla sympetalous, 
2-1-lipped, lobes imbricate or valvate; stamens 5, alternate with the lobes, or 
2 ; filaments free or connate around the style; anthers opening lengthwise; 
ovary mostly inferior, 1-4-locular; stigma indusiate. 

A. Stamens 5; anthers free from the style; ovary mostly inferior Goodeniaceae 
A A. Stamens 5; anthers connate into a tube around the style; ovary superior 

Brunoniaceae 

AAA. Stamens 2; filaments and style connate into a column; ovary inferior 

Stylidiaceae 


317. Goodeniaceae 

Herbs or undershrubs, rarely spinescent; leaves alternate or rarely opposite, 
sometimes all radical; stipules absent; flowers from solitary to paniculate, <?, 



The herb, Selliera radicans Cav. (Goodeniaceae), has a remarkable discontinuous distribution on 

both sides of the Pacific Ocean. 
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zygomorphic; calyx tubular, adnate to the ovary, rarely free; lobes mostly 5; 
corolla sympetalous, 5-merous, bilabiate or rarely 1-lipped , lobes valvate, 
often induplicate; stamens 5, alternate with the corolla-lobes, free or rarely 
shortly adnate to the corolla- 
tube; anthers free or connivent 
around the style, 2-locular, open¬ 
ing lengthwise; ovary mostly 
inferior, 1-2- (rarely 4-) locular; 
style simple or fid; stigma indu - 
siate at the apex; ovules 1 or 
more in each loculus, mostly erect 
or ascending; fruit drupaceous or 
nut-like, or capsular; seeds small, 
flat, with straight embryo in the 

middle of copious endosperm FlC. 317. Scaevola gracilis Hook. f. (Goodcniaceae). 
RH "7 p p . y ' A, flower. B, same with corolla removed. C, sthmen. 

o.ri. DJo; t.r. 4, j, /U. D, vertical section of ovary. E, stigma. (Orig.) 

Mainly Australian; a few in New 

Zealand, S. Africa, Antarctic S. America, and Tropical Asia.— Leschenaul- 
tia, Velleia, Goodenia, Selliera, Scaevola, Dampiera, &c. 

Useful Product: Taccada Pith (Scaevola koenigii Vahl), E. Tropics. 


318. Brunoniaceae 

Perennial herb; leaves all radical, entire; stipules absent; flowers bisexual, 
actinomorphic, densely capitate on a common peduncle; bracts present; 



Flo. 318. Brunonia australis R.Br. (Brunoniaceae). A. flower. B. calyx. C. vertical section of 

flower. D, stigma. E, vertical section of fruit. (Partly alter Baill.) 
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calyx-tube free from the ovary, lobes 5, persistent in fruit; corolla blue, 
sympetalous, inserted at the base of the calyx-tube; lobes 5, spreading, 
valvate ; stamens 5, inserted near the base of the corolla-tube; anthers 
connate around the style , 2-locular, introrse, opening by slits lengthwise; 
ovary superior, enclosed by the calyx-tube, 1-locular; style simple, stigma 
small, surrounded by a cupular indusium ; ovule 1, erect ; fruit dry and 
indehiscent, enclosed by the persistent calyx-tube; seed 1, erect, without 
endosperm ; embryo straight, cotyledons ovate. B.H. 2, 541; E.P. 4, 5, 79; 
Krause, Engl. Pflanzenr. Brunoniaceae, 1-6, fig. 1 (1912). Australia.— 
Brunonia. 


319. Stylidiaceae 

Herbs or rarely undershrubs; leaves radical or fasciculate on the stems, 
simple; stipules absent or rarely scaly; flowers or £ $, mostly zygomorphic. 



The family Stylidiaceae is confined to Eastern Asia, Malaya, and Australasia, except for ono 

genus, Phyllachne, in Subantarctic S. America. 


in racemes or corymbs; calyx-tube adnate to the ovary; lobes 5-7, free or 
connate and 2-lipped; corolla sympetalous, 5-lobed, lobes imbricate, mostly 
unequal, the lowermost forming a lip; stamens 2; filaments connate into a 
column around the style but free from the corolla; disk present or absent, some¬ 
times glandular; ovary inferior, 2-locular, or 1-locular at the base; style 
divided at the apex of the staminal column; ovules numerous in each loculus, 
axile; capsule 2-locular or 1-locular by the disappearance of the septum, rarely 
fruit indehiscent; seeds small, with fleshy endosperm and minute embryo. 
B.H. 2, 534; E.P. 4, 5, 79 (as Candolle ace ae). Mildbraed, Engl. Pflanzenr. 
Stylidiaceae (1908) (excl. Donatia). Australia, Tropical Asia, New Zealand, 
Subantarctic S. America. 

A. Corolla actinomorphic or nearly so: B. Flowers subsessile; anthers 
2-locular— Oreostylidium (New Zeal.). BB. Flowers on long peduncles; 
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anthers monothecous— Forstera (New Zeal., Tasm.). BBB. Flowers sessile 
among the leaves; anthers monothecous— Phyllachne (Subantarct. S. Amer., 
New Zeal.). AA. Corolla zygomorphic, the fifth lobe very different from the 
others: C. Labellum small or more or less reduced; staminal column curved 



Fio. 319. Stylidium adnatum, var. abbreviatum De Wild. (Styli- 
diaceae). A, flower. B, same in vertical section. C, corolla. D, 
flower with calyx removed. E, style and stamens. F, transverse 
section of fruit. G, bract. (After De Wild.) 

or geniculate, irritable—S tylidium (Austral.). CC. Labellum large, hooded, 

rnore or less long-stipitatc; staminal column erect, not mobile— Levi nhookia 
(Austral.). 


Order 76. ASTERALES 

Herbaceous to woody, rarely trees; leaves alternate, opposite, or all radical; 

0 YPf s ; flowers collected into heads surrounded by an involucre of bracts, 
st^M" eac *? compound; outer flowers either ligulate and female (rarely 
bis* 1 C , * nner flowers tubular and bisexual, or all the flowers ligulate and 
««’ ar >thers united into a tube; filaments free, inserted on the corolla- 
a . C * ° Var ^ ' n ^ er *°r» 1-locular; style mostly 2-lobed; ovule 1, erect; fruit an 
k u jj Cne ’ usua, Iy crowned by a pappus (modified calyx).—World-wide distri- 


^ 320. COMPOSITAE 

0r . C y s ». s fl ra bs, or rarely trees or climbers; leaves alternate or opposite, simple 
surrou ' 0 ^h stipules absent; flowers crowded into heads (capitula) 

somet* ^ an involucre of one or more scries of free or connate bracts; 
w , 2 1,1168 ^ cac * compound and the partial heads reduced to a single 
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flower; receptacle bracteate amongst the flowers, honeycombed or nude, 
usually convex, rarely elongated or hollowed out; flowers <} or $, rarely 
dioecious, the outer ones often ligulate (rayed), the inner ones tubular , 
or all ligulate; calyx much modified and thread-like {pappus), rarely dry 
and chaffy, epigynous; corolla sympetalous, 4-5-fid, valvate, actinomorphic 
or zygomorphic, rarely bilabiate; stamens 5 or rarely 4, epipetalous, 
mostly included in the corolla-tube; filaments free from each other; anthers 



Fio. 320a. Helichrysum leucopsideum DC. (Compositae). A, disk flower. B, same opened 
to show stamens. C, involucral bract. D, stamen. E, pappus-bristle. F, style. (After Hook.) 


connate (syngenesious) into a tube, very rarely free, 2-locular, opening length¬ 
wise; ovary inferior , 1-locular, 1-ovuled; style of the ^ flowers mostly 2-fid 
or 2-lobed with various forms of collecting hairs which serve to brush out 
the pollen; ovule erect from the base; fruit (achene) sessile, sometimes beaked; 
seed without endosperm; embryo straight with plano-convex cotyledons. B.H. 
2, 163; E.P. 4, 5, 87. Distribution world-wide.— Sparganophorus, Erlan- 
gea, Vernonia, Stokesia, Elephantopus, Ageratum, Stevia, Eupatorium, 
Mikania, Solidago, Pteronia, Bellis, Aster, Olearia, Celmisia, Erigeron, 
Baccharis, Tarchonanthus, Sphaeranthus, Antennaria, Leontopodium, 
Anaphalis, Gnaphalium, Raoulia, Helichrysum, Humea, Inula, Puli- 
caria, Buphthalmum, Zinnia, Xanthium, Montanoa, Rudbeckia, Core¬ 
opsis, Bidens, Dahlia, Cosmos, Tagetes, Achillea, Santolina, Anthemis, 
Chrysanthemum, Matricaria, Artemisia, Tussilago, Senecio, Othonna, 
Calendula, Ursinia, Arctotis, Echinops, Carduus, Serratula, Cen- 
taurea, Barnadesia, Mutisia, Gerbera, Cichorium, Crepis, Hieracium, 
Sonchus, Lactuca, &c. 
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Useful Products: Jerusalem Artichoke (Helianthus tuberosus L.), 
U.S.A.; Globe Artichoke (Cynara scolymus L.)\ Santonin (Artemisia cina 
Berg.), Turkestan; Chicory (Cichorium intybus L .); Lettuce (Lactuca scariola 
L.), and numerous minor medicinal products and dyes, besides a great 
number of ornamental garden plants. 


Order 77. SOLANALES 

Mostly herbs or twiners; leaves alternate; no stipules; corolla actinomorphic; 
stamens the same number as and alternate with the corolla-lobes; ovaiy 
superior, 1-4-locular, often 2-locular, or of almost free carpels, ovules 
numerous to solitary, axile; seeds with some endosperm and often curved 
embryo.—General distribution. 

A. Ovules numerous in each loculus, axile; embryo cyclic, spiral, or straight 
in fleshy endosperm; ovary 2-locular (except in Nicandra and Jaborosa ) 

Solanaceae 

AA. Ovules 1-4 in each loculus, erect from the base of the loculi; embryo 
variously folded or much incurved with very scanty or no endosperm: 
B. Ovary usually of 2 carpels Convolvulaceae 

BB. Ovary of 5 carpels Nolanaceae 


321. Solanaceae 

Herbaceous or woody; leaves alternate , simple; stipules absent ; flowers $, 
mostly actinomorphic ; calyx 4-6-lobed, persistent; corolla sympetalous, 
usually 5-lobed, lobes folded, contorted or valvate; stamens inserted on the 
corolla-tube and alternate with its lobes; anthers 2-locular, loculi parallel, 
opening lengthwise or by apical pores; ovary 2-locular , the loculi sometimes 
again divided by a false septum; style terminal; ovules very numerous , axile; 
fruit a capsule or berry; seeds with copious endosperm and curved or annular 
embryo. B.H. 2, 882; E.P. 4, 3b, 4. Generally distributed in Temperate and 
Tropical Regions.— Solanum, Physalis, Capsicum, Withania, Lycium, 
Atropa, Datura, Hyoscyamus, Juanulloa, Cestrum, Nicotiana (Fig. 321), 
Petunia, Schizanthus, Salpiglossis, Brunfelsia, Schwenkia, &c. 

Useful Products: Potato (Solanum tuberosum L.), Chile; Tomato 
(Lycopersicum esculentum Mill.), S. Amer.; Capsicums or Chillies (Capsicum 
annuum L. and C. frutescens L.); Cayenne Pepper from same source; Deadly 
Nightshade (Atropa belladonna L.), Eur.; Henbane (Hyoscyamus niger L.) 
Eur.; Tobacco (Nicotiana tabacum L.), Amer. 

322. Convolvulaceae 

Herbaceous or woody, often climbing, juice usually milky; leaves alternate , 
simple; stipules absent', flowers £, actinomorphic; bracts often forming an 
involucre ; sepals usually free, imbricate, persistent; corolla sympetalous, 
lobes 5, plicat e-contorted or rarely imbricate; stamens 5, inserted towards the 
base of the corolla-tube and alternate with the lobes; anthers 2-locular, 
opening lengthwise; ovary often surrounded by a disk , 1-4-locular; ovules 
solitary or paired erect; style terminal; fruit a capsule or fleshy and indehis- 
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cent; seeds sometimes hairy, with rather scanty endosperm and more or less 
curved embryo; cotyledons folded or crumpled ; B.H. 2, 865; E.P. 4, 3 a, 1. 
Generally distributed. (Incl. Humbertiaceae.) — Ipomoea, Humbertia, Hewit- 
tia, Calystegia, Jacquemontia, Convolvulus, Evolvulus, &c. 



Fig. 322. Calystegia sepium (L.) R. Br. (Convol- 
vulaceae). A, vertical section of flower. B, stamen. 
C, ovary. D, transverse section of same. E, bud. 


Useful Products: Jalap (Exogonium purga ( Wendl .) Benth.\ Mexico; 
Sweet Potato (Ipomoea batatas Poir.) y Tropics; Scammony (Convolvulus 
scammonia L.), Asia Minor. 

323. Nolanaceae 

Herbs or shrublets, sometimes diffuse or prostrate; leaves alternate, some¬ 
times paired, sessile or petiolate, flat or terete, sometimes fleshy; no stipules ; 
flowers axillary, subsessile or pedicellate; calyx tubular-campanulate, more or 
less 5-lobed, lobes slightly imbricate; corolla sympetalous, actinomorphic, 
campanulate or funnel-shaped, lobes 5, plicate ; stamens unequal (3 long and 
2 short), included or slightly exserted, inserted towards the base of the 
corolla; anthers ovoid or oblong; disk annular or cushion-like , crenate or 
lobulate; ovary superior, entire or 5-10-lobed, 5-locular, loculi 4-1-ovulate; 
ovules attached at the base; style terminal or between the lobes, with a peltate 
stigma; fruit a schizocarp or divided into nutlets; seeds with endosperm and 
a terete curved or spiral embryo. B.H. 2, 879 (in Convolvulaceae). E.P. 4, 3b, 1. 
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I. M. Johnston, ‘A Study of Nolanaceae’, Proc. Amer. Acad. 71, 1-87 (1936).— 
Western S. America. 

A. Carpels united together and to the axis of the fruit; shrubs —Alona 
( Osteocarpus ). A A. Carpels attached only to the receptacle and free or nearly so 
from one another, nut-like; herbs or shrubs —Nolana ( Dolia , Bargemontia). 



Fig. 323. Nolana paradoxa Lindt. (Nolanaccac). A, corolla opened out. B, stamen. C, fruit. 

D, seed. E, vertical section of seed. (Orig.) 


In the first edition of this hook, following Bcntham and Hooker, the two genera composing 
this family were included in Cunvotvulaccac. Since then I. M. Johnston (see ref. above) has 
made a careful study of the group and gives some very cogent reasons for retaining it as a 
separate family, which he considers to be more closely related to Sotanaceae than Convolvu - 
laceae. They form a very natural group of more or less succulent herbs and small shrubs 
characteristic of the coastal districts of northern Chile and southern Peru. They differ from 
the Sotanaceae in the nature and structure of their remarkable fruit, which is bony, basically 
pentamerous, schizocarpic ( Aloma ), or consisting of 3 to numerous 8-1-seeded nutlets, the 
seeds uniseriate or pluriseriate in superimposed scries. In Sotanaceae, with a single exception 
(Nicandra ), the ovary is 2-merous and the placcntation of the ovules isaxile. In Convolvutaceae 
the ovary is usually 2-merous and the ovules are attached at the base, as they are in 
Nolanaceae. 


Order 78. PERSONALES 

More or less as in preceding; leaves alternate to opposite; corolla always 
more or less zygomorphic; stamens fewer than the corolla-lobes, often 4 or 2; 
placentation usually axile but sometimes parietal; ovules numerous.—General 
distribution. 

A. Ovary superior: 

B. Ovary completely 2-locular; loculi antcro-posterior in relation to the 
floral axis: 
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C. Leaves alternate or opposite; placentas of fruit not elastic; seeds mostly 

with endosperm Scrophulariaceae 

CC. Leaves opposite from tumid nodes; placentas of fruit usually elastic; 
seeds mostly without endosperm Acanthaceae 

BB. Ovary 1-locular: 

D. Placentas parietal: 

E. Not parasitic; leafy plants with green colouring; carpels to right and 
left of floral axis, seeds with scanty or no endosperm Gesneriaceae 

EE. Parasitic leafless plants devoid of green colouring; carpels antero¬ 
posterior Orobanchaceae 

DD. Placentas basal, globose; seeds without endosperm; stamens 2, with 
1-locular anthers; aquatic or swamp plants Lentibulariaceae 

A A. Ovary inferior; carpels to right and left of floral axis: 

F. Trees or shrubs; stamens 2, anthers large, undulate-plicate; leaves 
opposite Columelliaceae 

FF. Herbs; stamens 4 or 2; anthers often connivent in pairs, not plicate 

Gesneriaceae 


324. Scrophulariaceae 

Herbs or shrubs, rarely small trees; leaves alternate, opposite, or verticillate; 
stipules absent; flowers <J, mostly zygomorphic ; calyx imbricate or valvate; 



The range of Jovellana (Scrophulariaceae), formerly included 
in Calceolaria, points to the probability of a former (and con¬ 
nexion between these now widely separated regions. 


corolla sympetalous; limb 4-5-, rarely 6-8-lobed, often more or less 2-lipped, 
lobes imbricate ; stamens often 4 , didynamous, or 2, inserted on the corolla- 
tube and alternate with the lobes, the fifth (adaxial) stamen represented by a 
staminode or absent, rarely perfect; filaments free from each other; anthers 
2-locular, opening lengthwise or the loculi confluent at the apex and opening 
by one continuous slit, sometimes the anthers connivent in pairs; ovary 
superior, sessile, entire, usually perfectly 2-locular ; style terminal ; ovules 
axile, numerous , rarely few; fruit a capsule, rarely a berry; seeds numerous, 
with fleshy endosperm and straight or slightly curved embryo. B.H. 2, 913; 
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E.P. 4, 3 b, 39. Generally distributed. —Verbascum, Calceolaria, Nemesia, 
Linaria, Antirrhinum, Scrophularia, Paulownia, Pentstemon, Sutera, 
Mimulus, Torenia, Sibthorpia, Scoparia, Rehmannia, Digitalis, Erinus, 



Fig. 324. Torenia fournicri Linden ex Four. (Scrophulariaccac). 
A, flower opened to show insertion of stamens. B and C, stamen. 

D, ovary. (After Bot. Mag.) 


Veronica, Hebe, Striga, Sopubia, Castilleja, Euphrasia, Bartsia, Pedi- 

CULARIS, RuiNANTHUS, MELAMPYRUM, &C. 

Useful Products: Mostly of horticultural value. Foxglove (Digitalis 
purpurea L.), Eur., &c. 


325. Acanthaceae 

Herbaceous or climbing, rarely somewhat shrubby; leaves opposite, often 
with distinct cystollths ; stipules absent; flowers zygomorphic, often with 
conspicuous bracts; calyx-segments or lobes 4 or 5, imbricate or valvate, 
rarely the calyx reduced to a ring; corolla sympetalous, 2-lipped or sometimes 
1-lipped, lobes imbricate or contorted; stamens 4, didynamous, or 2, inserted 
on the corolla-tube and alternate with its lobes; filaments free amongst them¬ 
selves, or partially connate in pairs; anthers 2-locu!ar or 1-locular by reduc¬ 
tion, loculi confluent or separated, sometimes one much smaller than the 
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other, opening lengthwise; disk present; ovary superior, sessile on the disk, 
2 -locular; style simple; ovules axile, 2 or more in each loculus; fruit a capsule, 
often club-shaped, mostly elastically dehiscent from the apex downwards, the 
valves recurved and leaving the central axis; seeds mostly with indurated 
funic/e; endosperm rarely present; embryo large. B.H. 2, 1060; E.P.4,36, 274. 
Warm Regions.— Thunbergia, Ruellia, Strobilanthes, Blepharis, Acan¬ 
thus, Barleria, Asystasia, Eranthemum, Lepidagathis, Aphelandra, 
Justicia, Beloperone, Dianthera, Jacobinia, Thyrsacanthus, Dicliptera, 
Hypoestes, &c. Mainly of horticultural value. 


326. Gesneriaceae 

Herbs, shrubs, or rarely trees; leaves radical or opposite, equal or alternately 
large and small, sometimes the smaller one like a stipule, or the alternate one 



altogether reduced; flowers 9 , usually zygomorphic, often large and showy; 
calyx usually tubular, free to completely adnate to the ovary; lobes valvate 
or rarely imbricate; corolla sympetalous with an oblique limb, often more or 
less 2 -lipped, lobes imbricate, the adaxial pair usually interior; stamens 4 or 
2 , often with an additional staminode; anthers connate or connivent in pairs, 
rarely free, 2 -locular, opening lengthwise; disk annular or I-sided or of 
separate glands or scales; ovary superior to inferior, 1 -locular, with 2 parietal 
or intrusive placentas; ovules numerous; fruit a capsule or rarely a berry; 
seeds numerous, small, with or without endosperm; embryo straight. B.H. 2, 
990; E.P. 4, 3b, 133. Mainly Tropics and Subtropics.— Gloxinia, Acm- 
menes, Isoloma, Gesneria, Pentarhaphia, Episcia, Alloplectus, Colu- 
mnea, Cyrtandra, Aeschynantiius, Besleria, Didymocarpus, Chirita, 
Streptocarpus, Ramondia, Haberlea, Sinningia, See. 

Useful Products: Mainly of horticultural value; many beautiful green¬ 
house plants. 
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327. Orobanchaceae 

Herbs parasitic on roots, often covered with scales at the base, never green ; 
stems with alternate, often crowded, scales; flowers solitary in the axils of 
bracts, often crowded, zygomorphic; calyx 4-5-toothed or lobed or variously 
split, lobes open or valvate; corolla sympetalous, often curved; limb 



Fig. 327. Cistanche laxiflora Ailch. A Hems!. (Orobanchaceae). 
A, ovary. B, same in transverse section. C, corolla. D, stamen. 

(After Hemsl.) 


oblique or 2-lipped, lobes 5, imbricate, the adaxial 2 interior; stamens 4, 
didynamous, inserted below the middle of the corolla-tube, alternate with the 
lobes, the fifth (adaxial) one reduced to a staminode or absent; anthers often 
connivent in pairs, opening lengthwise; ovary superior, 1-locular, with 4 
parietal placentas; style terminal; ovules numerous; capsule often enveloped 
by the calyx, opening by 2 valves; seeds very numerous, small, with fleshy 
endosperm and minute embryo. B.H. 2, 980; E.P. 4, 3b, 123. Rather scattered 
distribution. —Aeginetia, Christisonja, Phelipaea, Cistanche, Orobanche, 
Lathraea, &c. 


328. Lentibulariaceae 

Herbs of wet or damp places, sometimes submerged or epiphytic; leaves in 
rosettes or alternate and reduced; flowers scapose, zygomorphic’, calyx 2-5- 
parted, lobes open or slightly imbricate; corolla sympetalous, spurred at 
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the back; limb 2-lipped, lobes 5, imbricate; stamens 2, inserted at the base of 
the corolla, with 2 rudimentary stamens; anthers 1-2-Iocular, opening length¬ 
wise; disk absent; ovary superior, 1-locular; stigma often sessile; ovules 
numerous on basal globose or ovoid placenta, rarely 2; fruit a capsule opening 
irregularly or by 2 or 4 valves; seeds numerous, rarely 1, without endosperm. 
B.H. 2, 986; E.P. 4, 3b, 108. Temperate and Tropical Regions. 

A. Ovules numerous; corolla mostly with a distinct spur at the base: B. 
Calyx 5-4-merous: C. Calyx-segments 5-4, 1-seriate: D. Posticous corolla-lip 



Fio. 328. Pinguicula vulgaris L. (Lentibulariaccuc). A, flower. 
B, vertical section of same. C, same with corolla removed. D, Iruil. 
E, seed. F, vertical section of same. (After Baill.) 


erect; anthers parallel, with confluent loculi— Glnlisea (Trop. Amer., Trop. 
Afr.). DD. Posticous corolla-lip spreading; anthers terminal, subtransverse, 
1-locular— Pinguicula (Amer., Eur., Asia). CC. Calyx-segments 4, in 2 
scries; anthers dorsifixed, parallel, confluent, and 1-locular— Poly pom pholjx 
(Austral., S. Amer.). BB. Calyx 2-merous, 2-partite, or lobed; anthers dorsi¬ 
fixed, parallel, loculi divaricate or confluent into one— Utricularia (widely 
distrib.). AA. Ovules 2; corolla at most saccate at the base— Biovularia 
(Trop. Afr., India). 


329. COLUMELLIACliAE 

Trees or shrubs; leaves opposite , simple; stipules absent; flowers in terminal 
cymes, <£, slightly zygomorphic; calyx-tube adnate to the ovary; lobes 5, 
scarcely imbricate; corolla sympetalous; tube very short, subcampanulate; 
lobes usually 5, imbricate; stamens 2, inserted near the base of the corolla, 
alternate with the adaxial and lateral lobes; anther-loculi undulately plicate 
and twisted ; disk absent; ovary almost quite inferior, imperfectly 2-locular; 
style terminal; ovules numerous on 2 parietal placentas which are subcon- 
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Fig. 329. Columcllia obovata R. & P. (Columelliaceae). A, vertical 
section of flower. B, flower opened. C, embryo. D, seed. E, trans¬ 
verse section of ovary. F, capsule. 


tiguous in the middle of the ovary; fruit a capsule; seeds numerous, with 
fleshy endosperm and minute straight embryo. B.H. 2, 989; E.P. 4, 3b, 186. 
Andes of S. America. —Columellia. 


Order 79. GERANIALES 

Herbs or undershrubs, very rarely arborescent; flowers hypogynous, actino- 
morphic to zygomorphic; sepals imbricate or rarely valvate; petals present 
and often clawed, usually free; stamens as many to twice as many as the 
petals; disk-glands often present; syncarpous with axile placentation; ovules 
solitary to few; seeds mostly without endosperm, embryo straight. Leaves 
alternate or radical, rarely opposite, simple to much-divided or pinnate; 
stipules present or absent.—General distribution. 

A. Stipules present; dorsal sepal not spurred or if so then the spur adnate to 
the pedicel (revealed by a cross section); seeds with little or no endosperm; 
ovules 1-2 in each loculus, rarely more; ovary more or less 3-5-lobed, 
lobes in fruit often beaked Geraniaceae 

A A. Stipules absent: 

B. Petals contorted; flowers actinomorphic; dorsal sepal not spurred: 

C. Sepals valvate; seed without endosperm; carpels free or nearly so 

Limnanthaceae 

CC. Sepals imbricate; seed with copious endosperm; carpels united 

Oxa/idaceae 

BB. Petals imbricate; flowers zygomorphic; dorsal sepal produced into a 
free spur: 

D. Leaves peltate, digitately nerved; upper 2 petals exterior; ovule 1 in 

each loculus Tropaeolaceae 
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DD. Leaves not peltate, pinnately nerved; 1 upper petal exterior, the 
lateral petals more or less united; ovules several in each loculus 

Balsaminaceae 

330. Geraniaceae 

Annual herbs or undershrubs, rarely arborescent; leaves alternate or opposite, 
mostly lobate, dissected or compound; stipules often paired; flowers often 



Fio. 330. Erodium macradcnium L'Hcrit. (Geraniaceae). A, flower wilh petals 

removed. B, calyx and ovary. 


handsome, <£, actinomorphic or slightly zygomorphic, axillary, solitary to 
subumbellate; sepals persistent, 4-5, free or connate to the middle, imbricate 
or rarely valvate, the dorsal one sometimes spurred ; petals 5, rarely 4, very 
rarely absent, hypogynous or subperigynous, imbricate , rarely contorted; 
stamens 2-3 times the number of the sepals, sometimes a few without anthers, 
filaments mostly more or less connate at the base ; anthers 2-locular, opening 
lengthwise; ovary 3-5-lobed; ovules 1-2 in each loculus, superposed, pen¬ 
dulous, rarely more than 2; fruit lobed, lobes 1-seeded, rarely more-seeded, 
often beaked\ seeds pendulous, with thin or no (rarely copious) endosperm 
and mostly curved embryo. B.H. 1, 269; E.P. 3, 4, 1. Mainly N. Temperate 
Zone; great concentration in S. Africa. 

Useful Products: Chiefly cultivated for their handsome flowers and 
scented leaves. The so-called bedding and greenhouse ‘Geranium’ is a 
Pelargonium; Geranium OH (Pelargonium spp.). 
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A. Calyx without a spur; disk-glands alternate with the petals; corolla 
actinomorphic: B. Stamens 15, all with fertile anthers: C. Filaments more or 
less free from one another; stems fleshy; petioles becoming spiny— Sarco- 
caulon (S. Afr.). CC. Filaments united into 5 bundles; stems not fleshy; 
petioles not spiny— Monsonia (Afr., W. Asia, India). BB. Stamens 10: D. 
Stamens mostly all bearing anthers; beaks of the carpels spirally revolute in 
fruit— Geranium ( Neurophyllodes) (widely distrib.). DD. Stamens with 5 
fertile anthers, the other 5 scale-like; beaks of the carpels coiled in fruit— 
Erodium (widely distrib.). AA. Calyx with a spur adnate to the pedicel, disk- 
glands absent from between the petals; corolla zygomorphic; beaks of the 
carpels coiled-revolute in fruit— Pelargonium (Mostly S. Afr., few in Aus¬ 
tral., Asia Minor, Trop. Afr.). 

331. Limnanthaceae 

Annual succulent marsh herbs; leaves alternate, much-divided; stipules absent; 
flowers $, actinomorphic, solitary on long stalks, axillary; sepals 3-5, valvate 



Fig. 331. Limnanthes douglasii R. Br. (Limnanthaceae). A, branch with flowers. 
B, flower-bud. C, sepal. D, vertical section of flower. E, stamens. F, ovary. (After 

Le Maout & Decne.) 


or slightly imbricate; petals 3-5, free, contorted , slightly perigynous; stamens 
6 or 10, subperigynous, free, some with a gland at the base; anthers 2-locular, 
opening lengthwise; carpels 5 or 3 y free or nearly so, but connected by a 
common gynobasic style with 3-5 short lobes; ovule solitary in each carpel, 
ascending ; ripe carpels free , indehiscent; seed erect, without endosperm; 
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embryo straight, with large cotyledons and small radicle. B.H. 1, 274 (under 
Geraniaceae). E.P. 3, 5, 136. N. America. 

A. Flowers 5-merous; stamens 10; ovary 5-locular— Limnanthes. AA. 
Flowers 3-merous; stamens 6; ovary 3-locular— Floerkea. 


332. OXALIDACEAE 

Herbaceous or suffrutescent; leaves alternate or radical, digitately or pin- 
nately compound, sometimes simple by suppression of the leaflets; leaflets 



Fio. 332. Biophytum sensitivum (L.) DC. (Oxalidaccac). A, stamen. B, stamens. C, ovary. 

D, flower in bud. E, fruit. F, seeds. G, section of seed. (Orig.) • 

spirally coiled when young, usually folded at night; stipules absent ; flowers 
actinomorphic, sometimes of two kinds, some perfect and others minute 
and apetalous; flowers solitary or subumbcllatc, rarely racemose or cymose; 
calyx 5-fid or partite, imbricate ; petals 5, shortly clawed, free or shortly con¬ 
nate at the base, contorted ; stamens 10, hypogynous, connate at the base 
sometimes five without anthers', anthers 2-locular, opening lengthwise; ovary 
5-locular, superior; styles 5, free, persistent; stigmas capitate or shortly 
divided; ovules 1 or more, axile; fruit a capsule; seeds often with an elastic 
testa; endosperm fleshy, copious; embryo straight. B.H. 1, 276 (under Gera¬ 
niaceae)', E.P. 3,4, 15. Tropics and Subtropics; large number in S. Africa and 
S. Amer. 

Useful Product: Arracacha (Oxalis crcnata Jacq., edible tubers, Peru). 
A. Stamens 15, in 3 series; styles united— Hypseocharis (S. Amer.). A A. 
Stamens 10, in 2 scries: B. Leaves pinnate: C. Leaves with a terminal leaflet* 
mature carpels slightly united at the base— Eichleria (S. Amer ) CC Leaves 
with a bristle representing the end-leaflet; carpels at length free— Biophytum 
(Asia, Afr., Trop. Amer.). BB. Leaves 1-3-foliolatc; mature carpels united_ 

V^aALIj* 

k k 
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333. Tropaeolaceae 

Succulent prostrate or twining herbs with watery juice; root often tuberous; 
leaves alternate or the lower opposite, simple, peltate , sometimes dotted; 



Range of Tropacolum (Tropaeolaceae). 



Fig. 333. Tropaeolum majus L. (Tropaeolaceae). A, flower. B, longitudinal section of same. 
C, ovary. D, fruit. E, section of same. F, cross-section of ovary. (After Le Maout & Decne.) 


stipules absent ; flowers <£, zygomorphic , solitary, axillary; calyx coloured, 
2-lipped ; sepals imbricate or valvate, the lateral often broader, the dorsal 
produced into a spur (sometimes regarded as a part of the axis); petals 5 or 
rarely fewer by abortion, slightly perigynous, imbricate, the upper two exterior 
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and often more or less different from the others; stamens 8, free, declinate; 
anthers 2-locular, opening lengthwise laterally; ovary superior, sessile, 3- 
locular, loculi 1-ovulate; ovule pendulous; style one, apical, with 3 stigmas; 
carpels separating from the short central axis, indehiscent, hardening, rugose; 
seeds without endosperm; embryo straight, with thick fleshy cotyledons. B.H. 
1, 274 (under Geraniaceae ); E.P. 3, 4. 23. Central and S. America.— Tropae- 

OLUM. 

Useful Products: Several commonly cultivated. Canary Creeper (Tro- 
paeolum peregrinum L.), Peru, and other species used as bedding plants. 


334. Balsaminaceae 

Succulent herbs, rarely shrubby; leaves alternate or opposite; stipules 
absent; flowers zygomorphic, <^, brightly coloured, solitary to subumbellate; 



Fio. 334. Impatiens glandulifera Royle (I. roylci Hk. /.) (Balsaminaceae). A, lateral petals. 

B, stamens. C, fruit. D, section of stem. (After Bot. Mag.) 


sepals 3, rarely 5, often coloured, imbricate, unequal, the lowermost elongated 
into a tubular spur ; petals 5, the upper one exterior, usually erect, concave, 
the lateral ones united; stamens 5; filaments short and broad, connate towards 
the top; anthers 2-locular, connate around the ovary ; ovary superior, 5-locular, 
with axile placentas; stigmas 1-5, more or less sessile; ovules numerous; fruit 
a succulent capsule opening elastically into 5 twisted valves, rarely a berry; 
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seeds without endosperm and with straight embryo. B.H. 1, 277 (under 
Geraniaceae ); E.P. 3, 5, 383. Mainly Tropical Asia and Africa, a few species 
in cooler regions. 

Useful Products: Several cultivated Impatiens with very attractive 
flowers. 

A. Petals all free; drupe berry-like— Hydrocera (Trop. E. Asia, Malay 
Archip.). AA. Lateral petals connate in pairs; fruit an elastically dehiscent 
capsule— Impatiens ( Petalonema , Impatientella) (widely distrib.). 


Order 80. POLEM ONI ALES 


Herbs or rarely shrubs or twiners; corolla sympetalous, actinomorphic; 
stamens epipetalous, alternate with the corolla-lobes; ovary superior, entire, 
with numerous or few ovules on parietal or axile placentas.—Mostly Ameri¬ 
can. 


A. Corolla-lobes contorted; style 1, filiform; ovary mostly 3-Iocular, with 
axile placentas Polemoniaceae 

AA. Corolla-lobes imbricate or rarely contorted; styles often 2 and mostly 
separate: 

B. Annual or perennial herbs or subshrubs with green leaves; stamens 
without scales between the filaments Hydrophyllaceae 

BB. Leafless and rootless parasitic herbs without green colouring; stems 
thread-like and often intertwined or massed on other plants; stamens 




with lobed or fimbriate scales between 
the filaments Cuscutaceae 

335. Polemoniaceae 

Annual to perennial herbs or rarely 
shrubs; leaves alternate or opposite, 
entire or palmately or pinnately partite; 
flowers actinomorphic, rarely sub¬ 
bilabiate, terminal, rarely axillary, often 
crowded into corymbs or heads; sepals 
5, ± connate; corolla of 5 united petals, 
tubular, lobes contorted; stamens 5, 
inserted on the corolla and alternate 
with the lobes, free from one another, 
included or exserted; anthers 2-locular, 
opening lengthwise; ovary superior, 
inserted on a disk, 3- (rarely 2-) locular, 


Fig. 335. Poiemonium caeruieum l . (Pole- sessile; ovules 1 or more in each locu- 
niomaceac). a, flower, b. vertical section of i us inserted on the inner angle of the 

seeds. (After Le Maout & Decnc.) loculi; style 1, filiform; stigmas 3 or 

rarely 2; fruit a capsule or rarely in- 
dehiscent, loculicidal; seeds mostly with copious endosperm and straight or 
slightly curved embryo. B.H. 2, 820; E.P. 4, 3 a, 40. Mostly N. America and 
the Andes; rare in the Old World.— Phlox, Collomia, Gilia, Ipomopsis, 
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Leptodactylon, Linanthus, Dactylophyllum, Huthia, Elaphocera, 
Leptosiphon, Navarretia, Eriastrum ( Huegelia ), Gymnosteris, Micro- 
steris, Langloisia, Polemonium, Polemoniella, Loeselia, Bonplandia, 
Cantua. Value mainly horticultural. 

336. H YDROPH YLLACEAE 

Annual or perennial herbs, rarely subshrubby, often hairy or scabrid, some¬ 
times spiny; leaves radical or alternate, rarely opposite, entire to pinnately or 
palmately lobed; flowers often cymose, 9 , actinomorphic; calyx-segments 



Fig. 336. Hydrolca spinosa L. (Hydrophyllaccue). A, flower opened. B, stamen. C, ovary, 
fruit. E, transverse section of same. F, capsule. G. seed. H, vertical section of same. I. ovule. 

(After Le Maout Sc Dccne.) 


mostly 5, imbricate, often with appendages between; corolla sympetalous, 
mostly 5-lobed, lobes imbricate or rarely contorted; stamens the same number 
as the corolla-lobes and alternate with them, often inserted towards the base 
of the tube; anthers 2-locuIar, opening lengthwise; disk hypogynous or absent; 
ovary superior, 1 -locular with 2 parietal placentas or spuriously or completely 
2-locular with the placentas adnatc to the septa; styles 1 or 2; ovules often 
numerous; fruit a loculicidal capsule, rarely scpticidal; seeds with fleshy 
endosperm and small straight embryo. B.H. 2, X25; E.P. 4, 3a, 54; Brand, 
Engl. PJlanzenr. H yarophyllaceae (1913). Mainly N. America.— Hyijrophyl- 
lum, Nemophila, Phacelia, Codon, Wigandia, Hydkoli a, &c. Some useful 
garden annuals. 

337. CUSCU TACIAI: 

Leafless and rootless parasitic herbs without green colouring; stems thread¬ 
like and often forming a mass on other plants; flowers small, white or pink, 
stalked or subsessile in clusters, without bracts; sepals 5-4, free or more or 
less united; corolla sympetalous, short, ovoid or globose, 5-4-lobed, lobes 
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imbricate ; stamens inserted in the throat of the corolla and alternate with the 
lobes; anthers short, obtuse; scales between the stamens lobed or fimbriate', 
ovary superior, completely or incompletely 2-locular, 4-ovulate; styles 2, 
separate or more or less connate; fruit a globose or ovoid capsule, dry or 



Fig. 337. Cuscuta curopaea L. (Cuscutaceae). A, flower. B, corolla laid open. C, anther- D, 

pistil. E, cross-section of ovary. F, seed. G, embryo. (Orig.) 


fleshy, opening by a transverse slit or irregularly splitting ; seeds with the 
embryo surrounding the endosperm , embryo linear, terete, curved or spirally 
twisted. B.H. 2, 881 (in Co,'volvulaceae)\ E.P. 4, 3a, 38. Generally distri¬ 
buted.— Cuscuta. 


Order 81. BORAGINALES 

More or less as in Polemoniales\ ovary often deeply lobed with gynobasic 
style, bicarpellate with paired ascending ovules. 

338. Boraginaceae 1 

Herbs, glabrous or often scabrid or hispid; leaves alternate or very rarely 
opposite, simple; stipules absent ; flowers often in scorpioid cymes , actino- 
morphic or rarely oblique, mostly £; calyx-lobes imbricate or rarely valvate; 
corolla sympetalous with contorted or imbricate lobes; stamens the same 
number as the corolla-lobes and alternate with them, inserted on the corolla; 
anthers 2-locular, opening lengthwise; disk present or obsolete; ovaiy 
superior, 2-locular or 4-locular by spurious septa, entire or deeply 4-lobed ; 
style from the middle of the lobes {gynobasic ); ovules paired, erect or spread¬ 
ing from the central axis; fruit of 4 nutlets; seeds with or without endosperm, 
and straight or curved embryo. B.H. 2, 832, partly; E.P. 4, 3 a, 71, partly. 
Widely dispersed, numerous in' the Mediterranean region.— Coldenia, 

1 For the fundamentally woody genera formerly included in this family see Ehretiaceae 
(p. 393). 
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Tournefortia, Heliotropium, Trichodesma, Omphalodes, Cynqglossum, 
Rindera, Echinospermum, Eritrichium, Amsinckja, Symphytum, Borago, 
Anchusa, Nonnea, Pulmonaria, Alkanna, Mertensia, Myosotis, Litho- 
spermum, Lobostemon, Echium, Onosma, Cerinthe, Tetrachondra, (fee. 



Fig. 338. Borago officinalis L. (Boraginaceae). A, flower. 
B, vertical section of same. C, vertical section of ovary. 
D, vertical section of fruit. H, seed. (Orig.) 


Useful Products: Alkanet Root (Alkanna tinctoria Tausc/i.), Medi- 
terr.; Thdde A/o/»rtfgm?(Lithospermum officinale L.), Pyrenees. Some beautiful 
garden plants. 


Order 82. LAMIALES 

As in preceding groups but leaves mostly opposite or whorlcd, rarely alternate; 
ovary often deeply Iobcd with gynobasic style; ovules mostly paired; corolla 
often bilabiate; stamens 4 or 2.—General distribution. 

A. Leaves alternate, rarely suboppositc; ovary entire or only slightly lobed; 
style terminal; 

B. Trees or shrubs with axillary flowers; leaves usually studded with resinous 
glands; ovules 2 or more in each loculus; anthers 2-locular Mvoporaceae 
BB. Shrublets or perennial herbs; flowers in terminal spikes, corymbs, or 
heads; ovule solitary in each loculus: 

C. Inflorescence without a common involucre; anthers 1-locular; ovary 
2-locular Sclaginaceae 

CC. Inflorescence capitate, girt by a common involucre of numerous 
bracts; anthers at first 2-locular, becoming l-locular with a continuous 
slit; ovary I-locular G lobular iaceae 

AA. Leaves opposite or vcrticillatc; flowers axillary or whorled; ovary deeply 
vertically 4-lobed with a gynobasic style Labiatae 

339. Myoporaceae 

Shrubs or rarely trees; indumentum sometimes lepidote or plumose, leaves 
alternate or rarely opposite, simple; stipules absent; flowers axillary, solitary 
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or fasciculate, <J, usually zygomorphic ; calyx 5-lobed or 5-fid, imbricate or 
open; corolla sympetalous, usually 5-lobed, lobes imbricate; stamens 4 or 
rarely the same number as the corolla-lobes, inserted on the corolla-tube and 
alternate with the lobes; anthers 2-locular, but the loculi often divergent and 
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Myoporaceae, a small and homogeneous family, is found mainly in Australasia, with outliers 
in the West Indies, S. Africa, the Mascarenes, and extreme E. Asia. 



Fig. 339. Myoporum viscosum R. Br. (Myoporaceae). A, flower. 
B, same opened. C, ovary. D, sections of fruit. E, stamens. 

F, fruit. (Orig.) 


confluent at the apex, opening lengthwise; ovary superior, normally 2-locular, 
loculi 2-ovuled and ovules collateral, or 4-8-ovuled and ovules superposed in 
pairs, rarely with numerous loculi; style simple; ovules pendulous from near 
the top of the central axis; fruit drupaceous; seeds with thin or scarcely any 
endosperm and straight or slightly curved embryo. B.H. 2, 1123; E.P. 4, 3b, 
354. S. Africa and Mascarene Islands to Australia, New Zealand, and Japan, 
West Indies. 

A. Corolla actinomorphic or very slightly zygomorphic, mostly white: B. 
Corolla-tube mostly shorter than the lobes— Myoporum (E. Asia, Austral., 
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New Zeal., Polynesia, Mauritius). BB. Corolla-tube longer than the lobes— 
Oftia (S. Afr.). AA. Corolla zygomorphic, more or less 2-lipped, mostly 
coloured: C. Corolla deeply 2-lipped, posticous lip erect and bifid, lower lip 
recurved and 3-fid— Bontia (West Indies). CC. Corolla not deeply 2-lipped, 
lips spreading and only slightly unequal— Pholida ( Eremophila ) (Austral.). 


340. Selaginaceae 

Herbs or undershrubs; leaves alternate or subopposite, simple, mostly ericoid ; 
stipules absent; flowers $, zygomorphic, often spicate; calyx persistent, 3-5- 



Fio. 340. Sclago corymbosa L. (Selaginaceae). A. flower. D, vertical section of flower. C, vertical 

section of fruit. 


toothed or Iobcd, rarely of 2 free sepals; corolla sympetalous; tube sometimes 
split; limb 4-5-lobed, lobes imbricate; stamens on the corolla-tube, alternate 
with the lobes, 2,4, or 5; anthers I-locular, opening lengthwise; ovary superior, 
2-locular; style terminal, simple; ovules solitary from the top of each loculus; 
fruit of two unequal carpels separating when ripe, one often sterile or obsolete; 
seeds with straight large embryo in the middle of fleshy endosperm. B.H. 2, 
1126; E.P. 4, 3b, 80 (under Scrophulariaceae). S. Africa, Mascarene Is., E. 
Tropical Africa.— Hebenstreitia, Selago, Microdon, Cromidon, Goslla, 
Agathelpis, Walafrida, Dischisma, Globulariopsis, &c. 

341. Globulariaceae 

Shrubs or undershrubs; leaves alternate, simple; stipules absent; flowers 
capitate, $, zygomorphic, arranged on a scaly receptacle and surrounded by an 
involucre of numerous bracts', calyx 5-lobed, actinomorphic or rarely 2-lipped; 
corolla sympetalous; limb 1-2-lippcd, lobes imbricate; stamens 4, inserted 
at the top of the corolla-tube, and alternate with the lobes; anthers reniform, 
at first 2-locular, at length the loculi confluent and opening by a single slit; 
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ovary superior, 1-locular , inserted on a short disk or the latter gland-like or 
absent; style 1; ovule solitary, pendulous ; fruit enveloped by the persistent 
calyx, mucronate; seeds with straight embryo in the middle of fleshy endo¬ 
sperm. B.H. 2, 1130 (under Selaginaceae ); E.P. 4, 3b, 270. N. Temperate Old 
World.' 

A. Inflorescence spicate; lobes of the upper lip of the corolla similar to those 
of the lower lip and scarcely shorter— Cockburnia (Socotra). AA. Inflores¬ 
cence capitate; lobes of the upper lip of the corolla distinct from and shorter 



Fig. 341. Globularia salicina Lam. (Globulariaceae). A, capitulum. B, flower. C, vertical section 
of same. D, stamens showing insertion. E, stamen. F, vertical section of ovary. G, calyx. (Orig.) 


than those of the lower lip: B. Inflorescence terminating the main shoots— 
Globularia (S. Eur. and Mediterr. to Baltic). BB. Inflorescence terminating 
the lateral axillary shoots— Lytanthus (Atlantic Islands). 


342. Labiatae 

Herbaceous or rarely woody, often odoriferous; stems usually quadrangular; 
leaves opposite or whorled, simple; stipules absent; flowers zygomorphic, 
rarely almost actinomorphic, axillary or whorled ; calyx persistent, of 5 vari¬ 
ously united sepals, often 2-lipped; corolla sympetalous, hypogynous, tubu¬ 
lar; lobes 4-5, imbricate, often forming 2 lips or rarely 1 lip; stamens on the 
corolla-tube, 4 or 2; anthers 2-1 -locular, loculi often divergent , opening length¬ 
wise ; ovary superior, of 2 deeply lobed carpels , the style ( gynobasic ) rising from 
the inner base of the lobes; stigma mostly bifid; ovules 4 in each ovary, erect; 
fruit of 4 achene-like nutlets , free or cohering in pairs; seeds with usually 
straight embryo, without endosperm, or the latter very scanty. B.H. 2, 1160; 
E.P. 4, 3a, 183. Widely distributed.— Ocimum, Acrocephalus, Moschosma, 
Hoslundia, Plectranthus, Coleus, Hyptis, Lavandula, Pogostemon, 
Elsholtzia, Mentha, Origanum, Thymus, Micromeria, Calamintha, 
Salvia, Rosmarinus, Nepeta, Dracocephalum, Scutellaria, Prunella, 
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Sideritis, Marrubium, Stachys, Leonurus, Leonotis, Lamium, Ballota, 
Leucas, Phlomis, Prostanthera, Teucrium, Ajuga, &c. 

Useful Products: Mint (Mentha viridis L.); Lavender Oil (Lavandula 
vera DC.)> S. Eur.; Patchouli (Pogostemon heyneanus Bth .), India; Pepper¬ 
mint (Mentha piperita L.). Culinary herbs are: Marjoram (Origanum mar- 
jorana L.), Thyme (Thymus vulgaris L.) t and Sage (Salvia officinalis L.); 
Rosemary (Rosmarinus officinalis L.)\ Chinese Artichoke (Stachys sieboldii 
Miq.), China. Many beautiful garden plants, and some (Coleus spp.) with 
edible tubers. 



GLOSSARY 


abaxial, away from the axis. 
abortion, suppression of parts usually present. 
accumbent, lying against. 
achene, small dry indehiscent fruit contain¬ 
ing a single seed. 

actinomorphic {regular), capable of vertical 
division into equal halves through two 
or more planes. 

acyclic, floral parts not in whorls. 
adaxial, next the axis. 

adnate, united to a member of another series. 
aestivation, arrangement of sepals or petals 
in bud. 

amentiferous, bearing catkins. 
anemophilous, wind-pollinated. 
apocarpous, of separate carpels. 
aril, appendage arising from the funicle and 
often covering the seed. 
articulate, jointed. 
axile, attached to the central axis. 

baccate, berry-like. 
bilabiate, 2-lippcd. 

bisexual, with two sexes in the same flower 
or inflorescence. 
bul/ate, blistered or puckered. 

calyx, outer envelope of a flower of the 
Dicotyledons, often green or scarious. 
capitate, head-like. 

capsule, dry fruit (composed of more than 
one carpel) which opens. 
carpel, a separate or united unit of an 
ovary. 

caruncle, a wart or protuberance near the 
hilum of a seed as in many Luphorbiaceae. 
catkin, a close bractcatc, often pendulous 
spike. 

circinate, inwardly coiled upon itself, like 
a watch-spring. 

circumsclssile, opening transversely all 
around. 

cirrhose, with tendrils. 
cleistogamous, fertilization within the un¬ 
opened flower. 

compound, composed of several similar 
parts, as a leaf of several leaflets. 
conduplicate, folded together lengthwise. 
connate, when similar parts are united. 
contorted, twisted in bud, such as sepals or 
petals which overlap on one side only. 
corolla, the inner envelope of the flower. 
corona, a ring of appendages (sometimes 
united) on the inside of the petals or corolla. 
corymb, a flat-topped inflorescence. 


cotyledon, seed leaf. 

cyclic, with floral parts in whorls. 

cyme, a broad divaricate inflorescence. 

deciduous, not evergreen. 
dehiscent, opening spontaneously. 
diadelphous, in two bundles (as in Papili- 
onaceae, often with one stamen separate 
from the other nine). 

didymous, in pairs, as the separate lobes of 
anthers or fruits. 

digitate, diverging from the same point like 
the fingers of a hand. 
dimorphic, of two forms. 
dioecious, with male flowers on one indi¬ 
vidual, females on another. 
discoid, like a disk; applied to Compositae 
without ray flowers. 

disk, an enlargement of the receptacle 
within the calyx, petals, or stamens. 
dissepiments, partitions of an ovary or fruit. 

embryo, the rudimentary plant still enclosed 
in a seed. 

endosperm, the nutritive food material 
within the seed. 

entomophilous, insect-pollinated. 
epigynous, above the pistil or gynoecium. 
epipetalous, on the petals, or corolla. 
epiphyte, plant growing or supported on 
another. 

exstipulate, without stipules. 
extrorse, facing outwards. 

follicle, a several-seeded fruit, resulting from 
a separate carpel opening by one suture. 
free basalplacentation, ovules arranged on a 
basal placenta in a I-locular ovary. 
free centraI placentation, ovules on a central 
placenta reaching from the bottom to the 
top of a 1-locular ovary. 
funicle. cord or thread connecting ovule or 
seed to placenta. 

gamopetalaus ( — sympetalous, mono- 

pctalous), a corolla with the petals 
partially or wholly united. 
gamusepalous, sepals more or less united. 
glandular, clothed with glands. 
glochidiate, furnished with barbed bristles. 
gynoecium (pistil), the female part of the 
flower (in the middle), consisting of free 
or united carpels, with style or stigma. 
gynobasic, a style which arises from near the 
base of the carpels or ovary lobes. 
gynophore, a stalk supporting the ovary. 
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herb, plant not woody. 
hilum, scar of attachment on a seed. 
hypogynous, with its parts inserted below the 
gynoecium or pistil. 

imbricate, overlapping; applied to sepals or 
petals with one or more wholly outside or 
inside and some half out and half in. 
incumbent, lying on. 
indehiscent, not opening. 
indumentum, the hairy covering. 
induplicate, folded inwards. 
indusiate, like a small cup. 
inferior, below, as the ovary below the other 
parts of the flower. 
interpetiolar, between the petioles. 
intrapetiolar, within the petiole. 
introrse, facing inwards. 
irregular, see zygomorphic. 

legume, pod opening by one or two sutures 
(cf. Papilionaceae). 
lepidote, clothed with scales. 
locellate, subdivided into smaller loculi. 
locular, chambered (‘celled’). 
loculi, chambers (‘cells’) of an ovary or anther. 
loculicidal, opening into the loculi. 

monadelphous, in one bundle. 
monochlamydeous, a flower with only one 
whorl of the perianth. 
monocotyledon, a plant with only one seed- 
leaf. 

monoecious, unisexual flowers on the same 
plant. 

monopetalous, petals more or less united or 
one petal. 
muticous, pointless. 

ochreate, sheathing, as the stipules in Poly- 
gonaceae. 

opposite, inserted at the same level. 
ovary, the lower part of the pistil containing 
the ovules. 

ovule, the potential seed. 

panicle, a branched raceme. 
papillous, with short protuberances. 
parietal placentation, ovules attached to the 
walls of a 1-locular syncarpous ovary. 
pellucid, translucent. 
pendulous, hanging down. 
perennial, lasting for more than two seasons. 
perianth, the floral envelope or envelopes. 
perigynous, placed around the ovary but free 
from it. 

phalange, a bundle of stamens. 
pistil, see gynoecium. 

placenta, the part of the ovary to which the 
ovules are attached. 
plicate, folded like a fan. 
pollen, the powdery contents of an anther. 


polygamous, flowers male, female, and bi¬ 
sexual on the same plants. 
polypetalous, petals free from each other. 
protandrous, anthers ripening before the 
stigmas. 

protogynous, stigmas receptive before the 
anthers open. 
punctate, dotted. 

racemose, inflorescence with stalked flowers 
on a single axis. 

radical, leaves from the base of the plant 
radicle, embryonic root. 
receptacle, the part of the floral axis bearing 
the sepals, petals, stamens, and carpels. 
regular, see actinomorphic. 
ruminate, endosperm into which the inner 
layer of the testa protrudes. 

septate, divided by partitions. 
septicidal, a fruit which opens between the 
loculi. 

simple, the opposite of compound. 
spike, inflorescence with sessile flowers on a 
single elongated axis. 

spur, a hollow horn-like extension of a part 
of the flower. 

staminode, an abortive, sometimes much 
modified or reduced, stamen. 
stellate, star-like. 

stigma, the receptive part of the style. 
stipe, the stalk of a carpel or pistil. 
stipitate, furnished with a stipe. 
stipules, basal appendages to the leaf or 
petiole. 

stoma (pi. stomata), the breathing apparatus 
in the epidermis of leaves. 
style, the narrow part of the pistil bearing 
the stigma. 

superior, above, as an ovary above the other 
parts of the flower. 

superposed, placed one above another. 
sympetalous, a corolla with the petals par¬ 
tially or wholly united. 
syncarpous, composed of united carpels. 

testa, seed coat. 

tetradynamous, four long and two short. 
torus, see receptacle. 

umbel, an inflorescence the branches of 
which spring from the same point. 
unisexual, of one sex. 

valvate, margins of sepals or petals not over¬ 
lapping. 

valves, of anthers which open by flaps. 
vernation, folding of leaves in bud. 

zygomorphic (irregular ), flowers which may 
be divided into equal halves in only one 
plane. \ 
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